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NPDES MS4 Geodatabase General Comments 

Feature Class / Table Field Domain Comment 

AltBMPLine BMP_STATUS dBMPStatus 

Currently a mandatory field. Recommend changing the field to 
conditional based on Implementation Status. Mandatory where the 
Implementation Status is "C" (complete). Unless projects where the 
Implementation Status = "P" and "UC" is considered "ACT" (active). 

AltBMPPoint BMP_STATUS dBMPStatus 

Currently a mandatory field. Recommend changing the field to 
conditional based on Implementation Status. Mandatory where the 
Implementation Status is "C" (complete). Unless projects where the 
Implementation Status = "P" and "UC" is considered "ACT" (active). 

AltBMPPoly BMP_STATUS dBMPStatus 

Currently a mandatory field. Recommend changing the field to 
conditional based on Implementation Status. Mandatory where the 
Implementation Status is "C" (complete). Unless projects where the 
Implementation Status = "P" and "UC" is considered "ACT" (active). 

BMP BMP_STATUS dBMPStatus 

Currently a mandatory field. Recommend changing the field to 
conditional based on Implementation Status. Mandatory where the 
Implementation Status is "C" (complete). Unless projects where the 
Implementation Status = "P" and "UC" is considered "ACT" (active). 

BMP MDE_STRUCT BMP_TYPE 

The code for CMAC in MDE's innovative/alternative structural 
practices list is coded as XOTH. Please update document to reflect 
correct code used in the Geodatabase (OTH). 
https://mde.maryland.gov/programs/Water/StormwaterManageme
ntProgram/Documents/AI%20Practice%20List%208%202021.pdf 

MunicipalFacilities FACILITY_TYPE dFacType Error in domain. "Category viiI" should be "Category viii" 

ChesapeakeBayProgress WATERSHED8DGT dMD8digit 
The table is meant to report County-Wide data. Recommend 
removing the field from table. 

IDDEScreening 
DISCHARGE_SOU
RCE dSource 

The code for “Other Illicit Discharge” in the schema (“O”) does not 
match the domain in the geodatabase (“OTH”). 

https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Documents/AI%20Practice%20List%208%202021.pdf
https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Documents/AI%20Practice%20List%208%202021.pdf


NPDES MS4 Geodatabase General Comments 

Feature Class / Table Field Domain Comment 

rMontioringSite_Narrat
iveFiles   

Spelling error in the relationship class 
"rMontioringSite_NarrativeFiles." should be 
"rMonitoringSite_NarrativeFiles." 

 



FY CON_RECEIVE PLAN_CON DEV_RECEIVE PLAN_DEV FINAL_RECIEVE PLAN_FINAL PLAN_REDEV PLAN_EXPT WAIV_REQ WAIV_GRT WAIV_REQ_QT WAIV_GRT_QT COMB_REQ COMB_GRT TOTAL_REQ TOTAL_GRT CON_INSPEC CON_VIOS MOD_ADMIN COST GEN_COMMENTS

2022 91.00 70.00 Not Tracked 7.00 746.00 810.00 28.00 Not Applicable Not Tracked 61.00 Not Tracked 180.00 Not Tracked 59.00 Not Tracked 241.00 18644.00 2406315.00

Applications received in 
FY22 were not 
necessarily approved in 
that same fiscal year. 
Likewise, applications 
approved in FY22 were 
not necessarily received 
in that fiscal year. This 
applies to stormwater 
management concept 
applications and final 
plan applications.

Site Development Plan 
applications are tracked 
in with all stormwater 
management concept 
revisions.

Tracking of design plan 
approvals for 
redevelopment projects 
began very late in FY22 
so accurate numbers are 
not available.

DPS does not issue 
stormwater 
management 
exemptions. If a project 
is excempt from 
stormwater 
management 
requirements, no 
application is required.

DPS does not track 
requests for stormwater 
management waivers. 
Each project is reviewed 
on its' merits and full 
stormwater compliance 
is required where 
feasible. Requests have 
no bearing on review 
requirements.

It must be noted that the 
vast majority of waivers 
granted are partial 
waivers and are for 
single family teardown 
projects. A waiver is 
granted if any part of 
the treatment 
compliance cannot be 
achieved; however, in 
every case the project is 
required to install the 
maximum amount of 
stormwater control 
practicable for the site. 
A waiver does not 
relieve the applicant 
from providing the 
maximum amount of 
on-site control.
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MCPS Report to Montgomery County on MS4 Activities in FY 2022 
October 19, 2022 

 
The Maryland Department of the Environment (MDE) issued National Pollutant Discharge 
Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) Discharge Permit 
Number 06-DP-3320 MD0068349, effective February 16, 2010.  This permit covers discharges to 
and from the storm drain systems owned and operated by Montgomery County, including 
Montgomery County Public Schools (MCPS) and several other localities. 
 
During the twelve year as co-permittee on the MS4 permit, MCPS worked with the other county 
agencies to improve project communication and coordination.  MCPS also maintained, repaired, 
and upgraded stormwater facilities, managed stormwater pollution prevention plans at industrial 
sites, and incorporated environmental site design (ESD) into construction projects to the maximum 
extent practicable.  MCPS collaborated with the Montgomery County Department of the 
Environment Protection (DEP) on the reissuance of the new MS4 Discharge Permit 20-DP-3320 
MD0068349. 
 
The permit requires permitees to submit a fiscal analysis of its expenditures and to maintain 
adequate program funding to comply with all conditions of this permit.  In MCPS, program funding 
originates from both the capital and operating budgets.  Below are details on these permit-related 
activities: 
 

MCPS MS4-Related Expenditures 

Activity Expenditure 

Structural and Nonstructural Maintenance $1,628,697  

Industrial Facility Compliance $301,778  

Integrated Pest Management Program $313,414  

Fats, Oils and Grease (FOG) Maintenance 
Program $379,314  

Total Expenditures $2,623,203  
 
Structural and Nonstructural Maintenance 

MCPS Division of Sustainability and Compliance (DSC) completes the following stormwater 
facility maintenance activities, using either in-house or contracted services: 

• Repair existing conveyance piping 
• Repair and maintenance of above ground stormwater facilities 
• Maintenance of 389 bioretention facilities 
• Maintenance of 1,235,681square feet of green roof  
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FY 2021 Expenditures: $1,628,697 (See Table 1 for details) 

--------------------------------------------------------------------------------------------------------------------
Training 

MCPS is responsible for training employees in positions that have particular potential for storm 
water pollution; primarily maintenance and transportation staff.   

• FY 2018 
o 400 teachers were provided eight hours of professional learning on the content and 

pedagogy through the Our Neighborhood, Our Watershed (ONOW) grant.   
o 110 Division of Transportation (DOT) Maintenance staff completed a classroom 

stormwater pollution prevention refresher training 
o 227 MCPS school and support services staff completed an online stormwater 

management overview course and; 
o 10 Division of Maintenance (DOM) staff attended the 2018 Montgomery County 

Department of Environmental Protection (DEP) stormwater facility maintenance 
training. 

• FY 2019  
o 120 DOT Maintenance staff completed a stormwater pollution prevention refresher 

training and; 
o 217 MCPS school and support services staff completed the online stormwater 

management overview course.   
• FY 2020 

o 369 MCPS staff completed the online stormwater management overview course, 
112 of the staff had previously taken the course. 

• FY2021 
o 19 MCPS staff completed the online stormwater management overview course. 
o 10 Division of Maintenance and Operations (DMO) staff attended the 2020 

Montgomery County Department of Environmental Protection (DEP) stormwater 
facility maintenance training 

• FY2022 
o 18 Division of Maintenance and Operations (DMO) staff completed spill 

prevention training 
--------------------------------------------------------------------------------------------------------------------
Efforts to reduce runoff impacts from MCPS facilities and operations 

Industrial Facilities and Underground Storage Tanks:  MCPS operates six industrial sites 
(Bethesda/Midcounty Maintenance & Operations Service Center (M&O SC), Central M & O SC, 
Clarksburg Depot/Upcounty M & O SC, Randolph Depot/Downcounty M&O SC, Shady Grove 
Depot, and West Farm Depot) that are categorized under MDE General Discharge Storm Water 
Permit 12-SW.  The six industrial sites provide both maintenance and transportation activities.  
MCPS is responsible for ongoing monthly and annual site evaluation for all six industrial 
facilities.  In addition, quarterly visual monitoring is conducted at outfalls described in the 
stormwater pollution prevention plan (SWP3).  Improvements have been implemented at these 
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sites as recommended by the annual inspections.  MCPS treats 100% of the impervious surfaces 
at the six industrial sites 

 
MCPS maintains 18 underground storage tanks at 9 facilities as per MDE regulations.  In addition, 
MCPS operates a wastewater treatment plant at Darnestown Elementary School.  
 
FY 2022 Expenditures: $301,778 (See Table 2 for details) 

New Construction and Revitalization Projects: As of FY 2022, 91 MCPS schools are Maryland 
Green School certified, and 11 schools have received the National Green School Ribbon Award.  
The Leadership in Energy and Environmental Design (LEED) certification has been awarded to 
37 schools; 28 schools are Gold and eight schools are Silver.  One additional school is pending 
LEED certification.  MCPS has transitioned from LEED to Green Globes certification for future 
building projects.  Green Globes is a comprehensive, science-based building rating system that 
supports a wide range of new construction and existing building project types, designed to allow 
building owners and managers to select which sustainability features best fit their building and 
occupants.   
 
Integrated Pest Management (IPM): MCPS implements an IPM program at all schools, centers 
and facilities, with an emphasis on physical rather than chemical measures for pest control, in 
accordance with MCPS Regulation ECF-RB, Pesticides Use in Schools.  MCPS IPM staff work 
with facility occupants to stress the need for proper sanitation measures and structural exclusion 
to control pests, using pesticides only when all other measures have failed.  Under Maryland Law, 
only licensed and registered pest control workers may apply any sort of pesticide or herbicide in a 
school building or on school grounds (COMAR 15.05.02.10).  In addition, only certain products 
are approved for use in and around MCPS facilities by certified pest applicators and all chemicals 
used undergo a thorough safety review by professional staff.  State law also enumerates specific 
requirements about the storage, use, signage and notification required for pesticide applications.   
 
In addition, MCPS has a process to pre-qualify contractors whom perform athletic field 
maintenance at high school athletic fields in order to have more centralized controls in place over 
fertilizer and herbicide applications. 
 
FY 2022 Expenditures: $313,414 

--------------------------------------------------------------------------------------------------------------------- 
Coordination with other County Agencies 
 
As co-permittee on the countywide MS4 permit, MCPS worked with the county environmental 
agency to improve project communication and coordination, as follows: 
 

• In 2010, MCPS signed a new Memorandum of Understanding with Montgomery County 
DEP outlining the various responsibilities of both agencies under the new MS4 permit. 

• Since 2012, MCPS has participated in the County task forces on Low Impact Development 
and MS4 Coordination. 
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• In 2014 as a co-permittee, MCPS was a participant in the EPA inspection of the County’s 
MS4 program in 2014. 

• In 2020, MCPS was a participant in the County’s Salt Wise Initiative.  
• MCPS cooperates with the County in promoting the Rainscapes for Schools program, 

managed by the county. 
• MCPS provides annual reports to county agencies on mandatory and non-mandatory 

recycling activities. 
 

MCPS Environmental Educational Programs 
 

• Yearly, over 5,000 Grade 5 MCPS students participate in Citizen Science Nitrogen cycling 
unit. 

• More than 10,000 Grade 5 students participate in the Our Neighborhood, Our Watershed 
(ONOW) program.   

• Annually, over 11,000 Grade 6 students participate in the Outdoor Environmental 
Education Programs (OEEP) and use the outdoors as a laboratory for learning watershed 
science and the impact of humans upon it.  

 
MCPS has been working very closely with the Washington Suburban Sanitary Commission 
(WSSC) on their Fats, Oils, and Grease (FOG) program to reduce and eliminate sanitary sewer 
overflows (SSO) that could potentially originate from MCPS sites and negatively impact stream 
water quality.  As part of this process, MCPS has scheduled the clean out of grease interceptors 
and implemented best management practices (BMPs) in all schools. 
 
FY 2022 Expenditures: $379,314 (See Table 3 for details) 

---------------------------------------------------------------------------------------------------------------------
Responsible MCPS staff for coordination on NPDES MS4 permit issues: 

Brian Mullikin, Environmental Team Leader, Division of Sustainability and Compliance 
(brian_a_mullikin@mcpsmd.org and 240-740-2324).  MCPS also has one staff position 
designated for implementing these various stormwater programs, Agustin Diaz, Environmental 
Specialist.  
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Table 1: 
MCPS STRUCTURAL AND NON-STRUCTURAL 

MAINTENANCE ACTIVITIES IN FY 2022 
 

Under Ground Stormwater Facilities 
Activity Facility Cost $ Date Completed 

Install underground conveyance pipe 
to inlet 

Emory Grove Center $36,120 6/24/2022 

Subtotal –Underground Stormwater Facilities $36,120 
 

Above Ground Stormwater Facilities 
Activity Facility Cost $ Date Completed 

Bioretention facility (Maintenance) 76 Schools $483,144 7/1/2021-6/30/2022 
Bioretention facility (Restoration) Gaithersburg MS $1,550 12/31/2021 
Green roof (Maintenance) 39 Schools $513,894  7/1/2021-6/30/2022 
Storm drain conveyance (Clean out) Seven Locks ES $16,500 6/13/2022 
Storm drain conveyance (Clean out) Eastern MS $1,200 1/20/2022 
Storm drain inlet (Clean out) Piney Branch ES $3,980 8/16/2021 
Storm drain inlet (Clean out) North Bethesda MS $1,975 12/29/2021 
Storm drain inlet (Clean out) Northwest HS $800 5/17/2022 
Storm drain inlet (Clean out) Clarksburg Depot $3,000 11/30/2021 
Storm drain inlet (Clean out) Rocking Horse Center $1,990 5/20/2022 
Storm drain inlet (Repair) Fallsmead ES $16,890 8/20/2021 
Storm drain inlet (Repair) Beall ES $1,675 4/21/2022 
Storm drain inlet (Repair) Walter Johnson HS $1,875 6/7/2022 
Storm trench drain (Clean out) Rockville HS $6,860 8/23/2021 
Storm trench drain (Clean out) Arcola ES $2,000 8/27/2021 
Storm trench drain (Clean out) Parkland MS $2,875 1/3/2022 
Storm trench drain (Installation) White Oak MS $16,800 11/12/2021 
Storm trench drain (Installation) Rock Creek Valley ES $36,880 4/15/2022 
Storm trench drain (Installation) North Bethesda MS $26,180 5/31/2022 
Storm trench drain (Repair) Rockville HS $2,850 8/23/2021 
Storm water drainage (Modification) Piney Branch ES $5,270 8/16/2021 
Storm water drainage (Modification) Westbrook ES $4,185 1/20/2022 
Storm water drainage (Modification) Carl Sandburg Center $21,360 7/8/2021 

Storm water drainage (Modification) 
Lathrop E Smith Education 
Center 

$13,860 7/29/2021 

Storm water drainage (Modification) Eastern MS $8,986 1/19/2022 
Storm water drainage (Modification) Bethesda-Chevy Chase HS $45,555 9/29/2021 
Storm water drainage (Modification) Bethesda-Chevy Chase HS $42,855 8/26/2021 
Storm water drainage (Modification) North Bethesda MS $44,680 5/31/2022 
Storm water facility (Clean out) Wood Acres ES $28,000 12/28/2021 
Storm water facility (Clean out) North Bethesda MS $1,960 9/20/2021 

Storm water facility (Clean out) 
Facilities Maintenance 
Depot 

$6,195 1/24/2022 

Storm water facility (Repair) Rosa Parks MS $9,616 6/30/2022 



6 
 

 
 
 

Table 1: 
MCPS STRUCTURAL AND NON-STRUCTURAL 

MAINTENANCE ACTIVITIES IN FY 2022 
(Continued) 

Above Ground Stormwater Facilities (continued) 
Activity Facility Cost $ Date Completed 

Storm water facility (Repair) Randolph Depot $3,200 12/31/2021 
Storm water facility (Repair Earle B Wood MS $13,860 2/1/2022 
Storm water facility (Repair) Kingsley Wilderness Center $32,608 12/10/2021 
Storm water facility (Investigation) Kingsley Wilderness Center $14,450 12/10/2021 
Storm water facility (Investigation) Wood Acres ES $6,860 12/28/2021 
Storm water facility (Investigation) Clarksburg HS $7,860 11/4/2021 

Storm water facility (Sampling) 
Maintenance/Transportation 
Service Centers 

$6,835 7/1/2021-6/30/2022 

Vegetative Management John F. Kennedy HS $27,900  
Vegetative Management Grosvenor Center $4,300 6/30/2022 
Subtotal – Above Ground Stormwater Facilities $1,493,313  
Project Management   $99,264 7/1/2021-6/30/2022 
Total Structural and Non-Structural Expenditures  $1,628,697  
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Table 2: 

INDUSTRIAL FACILITY COMPLIANCE ACTIVITIES 
TO REDUCE RUNOFF IMPACTS FROM MCPS FACILITIES AND OPERATIONS IN 

FY 2022 
 

Industrial Facilities and Underground Storage Tanks (USTs) 
Activity Facility Cost $ Date Completed 

Oil/Grit Interceptor Pits 
Maintenance 

Transportation and 
Maintenance Depots  

$52,744 7/1/2021-6/30/2022 

UST Removal Fairland Center $22,859 12/17/2021 
UST Repair Shady Grove Depot $3,762 11/4/2021 
UST Repair Shady Grove Depot $1,950 5/4/2021 
UST Repair Bethesda Depot $1,870 10/1/2021 
UST Repair Clarksburg Depot $2,190 6/15/2021 
UST Repair Clarksburg Depot $1,870 10/1/2021 
UST Repair West Farm Depot $129,222 11/4/2021 
UST Testing Various MCPS Sites $20,735 7/1/2021-6/30/2022 
Project Management  $8,936 7/1/2021-6/30/2022 
Subtotal – Industrial Facilities and USTs $246,138 

 

Waste Water Treatment Plant (WWTP) 
Activity Facility Cost $ Date Completed 

WWTP Maintenance Darnestown ES $46,704 7/1/2021-6/30/2022 

Project Management Darnestown ES $8,936 7/1/2021-6/30/2022 
 Subtotal – Waste Water Treatment Pant  $55,640 

 

Total Expenditures  $301,778  
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Table 3: 

MCPS FATS, OILS, AND GREASE (FOG)  
CONSTRUCTION AND MAINTENANCE ACTIVITIES 

IN FY 2022 
 

Activity Facility Cost $ Date Completed 
Grease Interceptor Maintenance Multiple Sites $352,505 7/1/2021-6/30/2022 
Project Management  $26,809 7/1/2021-6/30/2022 
Total Expenditures  $379,314 

 

 



 

  

Appendix C  
Raymond P. Bahr/Maryland Department of the Environment 

Water and Science Administration Deputy Program 
Manager, April 4, 2022 Letter  



 

 

April 4, 2022 
 
Linda Kobylski, Division Chief 
Department of Permitting Services 
Division of Land Development Services 
Montgomery County Government 
2425 Reedie Drive, 7th Floor 
Wheaton, MD 20902 
 
Dear Ms. Kobylski: 
 
The Maryland Department of the Environment, Water and Science Administration (Department) has 
completed a review of the Montgomery County (County) application for continued delegation of erosion and 
sediment control enforcement authority in accordance with State law and regulation. I would like to thank you 
and your staff for your assistance during the review. 
 
On September 22, 2021, the Department and County inspected 7 active construction sites totaling 166 acres of 
earth disturbance. Results of this field audit, attached for your use, found the majority of sites to be in good 
condition and routine enforcement by the County inspection staff generally effective in gaining compliance. 
During the review, the Department discussed site deficiencies with inspection staff, and the County took the 
necessary actions to bring sites into compliance. 
 
Based on the review of the County’s program, the Department grants your request for continued delegation of 
erosion and sediment control enforcement authority, effective through June 30, 2024. The Department has 
also determined that the County’s program is in compliance with the erosion and sediment control program 
elements stipulated in the County’s municipal separate storm sewer system (MS4) permit (20-DP-3320, 
MD0068349). 
 
Effective erosion and sediment control is fundamental in our effort to protect local streams and restore 
Chesapeake Bay, and I thank you and your staff for your continued efforts. If you have questions, please call 
me at (410) 537-3545, or you may contact Mr. Stewart Comstock, Sediment and Stormwater Program Review 
Division at (410) 537-3550 or Stewart.Comstock@Maryland.gov. 
 
Sincerely, 
 
 
 
Raymond P Bahr 
Deputy Program Manager 
Stormwater, Dam Safety, and Flood Management Program 
Water and Science Administration 
 
Enclosure 
 
cc: John Zawitoski, Montgomery Soil Conservation District 

           Raymond P Bahr



MARYLAND DEPARTMENT OF THE ENVIRONMENT 
WATER AND SCIENCE ADMINISTRATION 

EROSION AND SEDIMENT CONTROL 
PROGRAM EVALUATION 

 
 
 
Jurisdiction:   Montgomery County               
 
Review Dates: September 22, 2021            
 
Ordinance/Legal Authority 
Reference Citation: Montgomery County Code, Chapter 19, Article 1, Erosion and   

Sediment Control.                                                                                                                  
 
First Adopted by Jurisdiction: July 4, 1986          
State Approval Issued:  April 16, 1985         
Most Recent Modification: March 21, 2013 - updated to reflect the 2011 Maryland Standards and  

Specifications for Erosion and Sediment Control      
 
Current Status: Acceptable          
 
Procedures 
Description: Montgomery County’s inspection and enforcement procedures are  

consistent with the Code of Maryland Regulations (COMAR) 26.17.01.    
 
Total Inspections Performed:           15,184    (annual average based on FY20 and FY21 data) 
Violation Notices Issued:         354 
Stop Work Orders Issued:           33            
Number of Fines:            40 
Amount of Fines or Bonds Collected:      $28,875  
Court Cases:             23 
 
Comments: Procedurally, Montgomery County should be able to administer an   

effective erosion and sediment control program.                                                                                                            
 
Workload   (annual average based on FY20 and FY21 data) 
 
Permits Issued:    Major: 513 (576 acres)      Minor: 19 (21 acres)   
Permits Active:   Major: 1,073 (413 acres)   Minor:  15 (16 acres)  .        
 
Staff Size:   Supervisory Staff:    2         
    Inspection Staff:  10   

Administrative Support:    0 
 
Current Status:  Erosion and sediment control inspection and enforcement are conducted  

by the Sediment Control and Stormwater Management Inspection  
Program of the County’s Department of Permitting Services.      

 
Comments:                    The County implements an acceptable program. County staff were able 

meet inspection frequencies and achieve compliance at sites. The County 
indicated that it will be hiring to fill vacancies.      

 
Field Enforcement 
Total number of sites visited during this review:  7      



E&SC Delegation

Montgomery County
September 22, 2021

Site Name Y N Y N Y N Y N Y N Y N Y N Y N Y N Y N Y N Y N
1.  Amalyn Bethesda X X X X X X X X X X X
2. Woodward High School X X X X X X X X X X X
3. Col E. Brooke Lee Middle School X X X X X X X X X X X
4. Naylor Property (Greencastle Towns) X X X X X X X X X X X
5. Brookeville Preserve X X X X X X X X X
6. Bennet Knolls X X X X X X X X X X X
7. Railroad Branch Dam Repairs X X X X X X X X

Totals 7 0 7 0 0 0 5 1 4 1 4 1 3 2 4 0 4 0 0 5 5 0 5 0

Percent

100% 0%

100% 0%

N
/A

N
/A

83%

17%

80%

20%

80%

20%

60%

40%

100% 0%

100% 0% 0%

100%

100% 0%

100% 0%

Site Comments:
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Plan Data Adequate Implementation/Maintenance Enforcement
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2-Year A
pproval

Provides         
A

dequate C
ontrol

G
rading

A
dequate 

E
nforcem
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Stabilization
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ater C

onveyance

E
rosion C

ontrol

Filtering
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atering

Sedim
ent Trapping

O
ff-Site/Potential 
W

ater Im
pacts

55                   
26                   
16                   

MDE Reviewers: Brian Cooper and Stewart Comstock

1                      
5                      

63                   
1                      

166                

Site 1. Stabilization required for area with concentrated flow. 9/22 inspection report requested curlex 
or riprap to area with concentrated flow. Site 3. Riprap inlet protection (RIP) required maintenance. At-
grade inlet protection (AGIP) not installed per specification. 9/22 inspection report requested corrective 
actions. Site 5. Stabilization required, silt fence (SF) required, SF not installed per specification. 
Inspector issued notice of violation (NOV) requesting maintenance. Site 7. Stabilized construction 
entrance (SCE) was required, super silt fence (SSF) and SF required maintenance, AGIP required. 
Inspector issued NOV and requested corrective maintenance. General Comment: Inspection reports 
were provided prior to and after the field review for all sites. The Department discussed site 
deficiencies in the field with inspection staff. The County provided documentation via email of 
reinspections confirming that deficiencies were corrected.
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Montgomery County Erosion and Sediment Control Delegation Review 
September 22, 2021 
Maryland Department of the Environment (Department) Reviewers: Brian Cooper and Stewart 
Comstock 
 
General Notes: 

• A majority of sites were in compliance with the approved plans. When not in compliance, 
County inspectors communicated maintenance needs with contractors while onsite.  

• County inspectors also documented corrective measures in inspection reports, specified 
deadlines to ensure timely corrections, and utilized progressive enforcement when 
needed, e.g., Brookeville Preserve, Railroad Branch Dam Repairs. 

• The inspection frequency at the field review sites appeared to be adequate to observe and 
address issues. 

 
   
Amalyn Bethesda (286114) 
County Staff: Stephen Simpson, Lee Hutcherson, Tom Weadon, and Johnny Campos 
Plan Approval Date: 4/7/2021 
Disturbed Area: 54.6 acres 
Type of Project: Residential 
Stage: Rough Grading and Utility Installation 
 

• Area with grading to direct sheetflow to a sediment basin did not have adequate 
stabilization.  

• The 9/22/2021 inspection report requested stabilization, and the 10/4/2021 inspection 
report noted that the area in question was regraded and no longer had concentrated flow. 

 
Photos: 
 

  
Area with concentrated flow required 
stabilization 
 
 
 

County Reinspection: Area regraded 
(10/14/2021) 
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Colonel E. Brooke Lee Middle School (285735) 
County Staff: Kristie Hopkins, Tom Weadon, and Johnny Campos 
Plan Approval Date: 10/28/2020 
Disturbed Area: 15.9 
Type of Project: Capital 
Stage: Building Construction 
 

• Erosion was observed near riprap inflow protection (RIP). The inspection report 
requested that the opening for the RIP be widened and that soil stabilization matting be 
added. 

• At-grade inlet protection (AGIP) was not installed with the sized stone required by the 
2011 Maryland Standards and Specifications for Soil Erosion and Sediment Control 
(Standards and Specifications).  

• The 9/22/2021 inspection report requested corrective measures, and the 9/29/2021 
inspection report documented that the noted issues were corrected. The County also sent 
an updated photo of the control on 2/15/2022. 

 
Photos: 
 

  
RIP required maintenance  County Reinspection: maintained RIP with 

some sediment deposition (2/15/2022) 
 

  
AGIP not installed per specification County Reinspection: AGIP reinstalled per 

specification (9/29/2021) 
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Brookeville Preserve (285481) 
County Staff: Jack Llewellyn, Tom Weadon, and Johnny Campos 
Plan Approval Date: 3/26/2020 
Disturbed Area: 4.8 acres 
Type of Project: Residential 
Stage: Building Construction and Final Stabilization 
 

• Silt fence (SF) was not installed per specification. Specifically, adjacent sections of silt 
fence were not overlapped and joined per the detail in the Standards and Specifications. 

• SF and stabilization were required in a recently disturbed area. 
• The County inspector requested corrective measures on 9/22/2021 including a notice of 

violation, and the 9/28/2021 inspection report documented that noted issues were 
corrected. 

 
Photos: 
 

  
 
 

SF not installed per specification 
 

County Reinspection: SF reinstalled per 
specification (9/28/2021) 
 

  
 
 

SF and stabilization required 
 

County Reinspection: SF and final stabilization 
installed (9/28/2021) 
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Railroad Branch Dam Repairs (286219) 
County Staff: Jay Fairley, Tom Weadon, and Johnny Campos 
Plan Approval Date: 12/9/2020 
Disturbed Area: 1.1 acres 
Type of Project: Capital 
Stage: Building Construction 
 

• Super silt fence (SSF) was undercut, a stabilized construction entrance (SCE) was 
installed but not used and tracking from the site was observed, an inlet adjacent to the 
SCE required inlet protection, and SF had material from the stockpile stored against it. 

• The 9/22/2021 inspection report requested maintenance as well as the addition of an SCE 
and AGIP. A notice of violation was also issued. A 10/8/2021 inspection report 
documented that all issues had been corrected. 

 
Photos: 
 

  
SSF required maintenance  
 

County Reinspection: SSF repaired 
(10/08/2021) 
 

  
SCE required, tracking present; and AGIP 
required 

County reinspection: SCE and AGIP installed 
(10/08/2021) 
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SF required maintenance 
 

County Reinspection: Stockpile and SF 
removed (10/08/2021) 
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Illicit Discharge Detection and Elimination  



 

  

Appendix D1  
Outfall Screening Selection Procedure, Plan, and Schedule   



 

1 

IDDE Standard Operating Procedures 

At a minimum, 150 outfalls and 40 Hotspots will be surveyed within a given mapped area each fiscal 
year.  The areas will rotate annually wherein all of Montgomery County will be surveyed in a 5 year 
period. 

 

Annual IDDE Procedures 

1. Identifying Target Hotspots and Outfalls for Screening 

a. Target Hotspots 

i. Hotspots are defined as properties zoned commercial or industrial 

ii. The number of commercial vs. industrial hotspots surveyed during each cycle 

shall be determined as a percentage of the total combined commercial and 

industrial properties in the area 

iii. Hotspots in the current area which required enforcement action during prior 

survey cycle shall be resurveyed again as part of the 40 minimum hotspots 

surveyed 

iv. Hotspots surveyed during prior cycle which did not have issues shall not be re-

surveyed if possible 
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v. Targeted hotspots to be surveyed will be determined based on proximity to 

inlets and to outfalls/streams with hotspots closer to inlets and outfalls/streams 

having higher priority 

vi. Personal staff knowledge of known hotspots may also be used when 

determining hotspots to be surveyed 

b. Target Outfalls 

i. Outfalls are defined as outfall structures owned/maintained by Montgomery 

County 

ii. Outfalls that had prior pollution issues during the previous survey cycle of the 

current area must be rescreened as part of the 150 minimum 

iii. Targeted outfalls will be chosen based on proximity to commercial and 

industrial properties as well as proximity to inlets 

2. Selecting Hotspots and Outfalls 

a. Selecting Hotspots 

i. Using the SDE Property Layer, select all properties in area which have a 

industrial or commercial land use code (see attached list) 

ii. Remove properties surveyed during prior area survey cycle which did not have 

issues 

iii. Search possible commercial/industrial properties for properties X feet from 

inlets and X feet from outfalls/streams until 40 hotspots can be determined 

iv. Create maps for each hotspot including property address information any 

possible contact information for management/owner 

v. Disseminate an equal number of hotspots amongst staff  

b. Selecting Outfalls 

i. Using the Table A county outfall layer to determine at a minimum 150 outfalls 

ii. Automatically select outfalls in area with pollution issues from prior cycle 

screening to be re-screened as part of 150 minimum 

iii. Determine targeted outfalls for screening by selecting outfalls within X feet of 

an inlet and within X feet of a stream until 150 minimum can be reached 

iv. Form list of targeted outfalls identified by Feature ID (ex JP123P0989) 

v. Disseminate an equal amount of targeted outfalls amongst staff to be screened  

vi. Conclude all screenings by June 30 of screening year 

3. Performing Hotspot Surveys 

a. Actions prior to visiting site 

i. Staff should familiarize themselves with the property, its business and keep in 

mind possible issues 

ii. Review property map and determine entrance and parking situation 

iii. If site access is limited, make contact with property owner to arrange hotspot 

survey 

iv. Fill out Hotspot Assessment Form (HAF) with property information 

b. Performing Hotspot Survey 

i. Arrive on site and announcing intentions to property owner or manager if 

present; obtain contact information if unknown 
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ii. Walk as much of the property as possible and around buildings filling out HAF 
during walk if possible 

iii. Note any violations and document with pictures 
iv. Finish filling out HAF at car if unfinished 

c. Post Survey Actions 
i. Staff shall create a case for each hotspot surveyed – Water Quality – Surface 

Water- Hotspot Survey 
ii. Case description shall be along the lines of “<Year> hotspot survey of 

<property>” 
iii. Case location will be the property addressed surveyed 
iv. Any property owner or manager information will be added to contacts 
v. The HAF will be scanned into PDF and attached to the case as ‘Sample Results’ 

document 
vi. Actions shall be inputted describing the visit 

vii. If problems are found, the appropriate enforcement action should be taken to 
ensure compliance 

4. Performing Outfall Screenings 
a. Actions prior to outfall screening 

i. Ensure all necessary equipment is taken 
1. Personal items - proper clothing, water, food and bugspray; 

waders/high boots recommended 
2. Fully charged iPad with access to Online Outfall Application and Explorer 

Mapping app 
3. Test kits for Chlorine, Detergents, Copper, Phenols 
4. Oakton, Hydrolab or device to measure water temp and conductivity 
5. Tape measure 
6. Gloves 
7. Liquid waste container 

ii. Familiarize yourself with outfalls planning to be screened that day, noting access 
points and parking 

b. Screening outfalls 
i. Fill out all required information (see attached sheet) on Online Outfall 

Application 
ii. If flow present:  

1. Perform required chem tests – chlorine, detergents, copper, phenols 
2. Collect required water parameters – temperature and conductivity 
3. Determine flow using fill method or Application measurement method 

(see attached) 
iii. If suspicious flow found (see definition of pollution/suspicious flow) 

1. Halt further screening and begin immediate investigation into suspicious 
flow 

2. Call in additional help if necessary 
3. Investigate up-pipe until source is found, dead end is reached or 1-2 

hours have elapsed 
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iv. If no suspicious flow found, finish filling out online form, including taking 

pictures of the outfall and attached to form, and upload the form – receive 

confirmation of successful upload before moving on 

c. Post Screening Actions 

i. Check CaseBase and ensure PDF form, correct location and pictures are 

uploaded 

ii. Enter actions  

iii. Followup on outfalls with suspicious flow within two week of initial screening 

(weather permitting) – Completely fill out Outfall Followup Form with each 

followup visit 

iv. Forward Followup Site vis 

v. Forward any mistakes entered or changes needed to made to IT staff 

vi. Forward IT staff new outfalls found to be added to GIS layer 

 

 

 

 

 

  



 

5 

GIS Use to Determine Priority Sites 

• Used “Land Use Codes” field in “SDE.Property” layer which is managed by Montgomery County 
Department of Technology Services 

• The specific Land Use Codes are broken down in the attached Table 

• The following Land Use Codes were considered Priority Sites: 

Land Use Codes 

Type Code Description 

Industrial 200 Industrial Park (multiple buildings, single ownership of land) 

Industrial 201 Industrial Production, Multiple Occupancy – Mixed Industrial Use 

Industrial 202 
Industrial Production, Multiple Occupancy – Mixed Industrial Use 
(condominium) 

Industrial 203 Industrial Production, Single Industrial Use (fee simple) 

Industrial 204 Industrial Production, Single Industrial Use (condominium) 

Industrial 205 Mixed Industrial/Commercial 

Industrial 206 Mixed Light Industrial (Single Occupancy) 

Industrial 637 
Warehouse Storage Facilities (non transportation, communications and 
utilities) Primary storage of goods to be used elsewhere. 

Commercial 501 
Regional Shopping Center (large – Montgomery Mall, White Flint, Lake 
Forest, Wheaton Plaza) 

Commercial 502 Sub Regional Shopping Center 

Commercial 503 
Convenience Center (major anchor is grocery or drug store) several 
stores at one location 

Commercial 504 Highway Commercial, etc. 

Commercial 531 Department Store 

Commercial 521 Lumber and Other building Materials 

Commercial 541 Groceries – Retail 

Commercial 551 Motor Vehicles – Retail 

Commercial 553 Gasoline Service Stations 

Commercial 641 Automobile Repair 

Commercial 559 Other Automotive – Retail Trade 

Commercial 580 Fast Food Eating Places 

Commercial 581 Eating and Drinking (non fast food) 
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Outfall Screening Online Form 

 

 

Outfall Follow-up Form 

 

 



 

  

Appendix D2  
Investigated Water Quality Issues   



Address 
Number

Street Street Type City Zip Inspector

8000 Queenair Drive Gaithersburg 20879 Alex
20440 Germantown Road Germantown 20876 Alex
8111 Cessna Avenue Gaithersburg 20879 Alex
7650 Rickenbacker Drive Gaithersburg 20879 Alex
7621 Rickenbacker Avenue Gaithersburg 20879 Alex
7595 Rickenbacker Drive Gaithersburg 20879 Alex
7951 Cessna Avenue Gaithersburg 20879 Alex
18509 Woodfield Road Gaithersburg 20879 Alex
18267 Flower Hill Way Gaithersburg 20879 Jacqui
7620 Lindbergh Drive Gaithersburg 20879 Dan
18910 Woodfield Road Gaithersburg 20879 Dan
8301 Turkey Thicket Drive Gaithersburg 20879 Dan
18900 Earhart Court Gaithersburg 20879 Dan
8345 Beechcraft Avenue Gaithersburg 20879 Dan
8255 Beechcraft Avenue Gaithersburg 20879 Dan
7421 Lindbergh Drive Gaithersburg 20879 Dan
7501 Lindbergh Drive Gaithersburg 20879 Dan
18840 Woodfield Road Gaithersburg 20879 Dan
8061 Snouffer School Road Gaithersburg 20879 Dan
19560 Amaranth Drive Germantown 20874 Christine
19525 Amaranth Drive Germantown 20874 Christine
19570 Amaranth Drive Germantown 20874 Christine
19561 Amaranth Drive Germantown 20874 Christine
15526 Georgia Avenue Rockville 20853 Gretchen
4007 Norbeck Road Rockville 20853 Gretchen
18100 Town Center Drive Olney 20832 Gretchen
16800 Georgia Avenue Olney 20832 Gretchen
18001 Mateny Road Darnestown 20878 Gretchen
18000 Mateny Road Darnestown 20878 Gretchen
4011 Norbeck Road Rockville 20853 Gretchen
3100 Olney Sandy Spring Road Olney 20832 Gretchen
18022 Mateny Road Germantown 20874 Gretchen
11520 Game Preserve RD Gaithersburg 20878 Evyonnka
19225 Montgomery Village AVE Montgomery Village 20886 Evyonnka
9615 Lost Knife RD Gaithersburg 20877 Evyonnka
19292 Montgomery Village AVE Gaithersburg 20879 Evyonnka
11620 Middlebrook RD Germantown 20876 Evyonnka
19800 Frederick RD Germantown 20876 Evyonnka
19651 Frederick RD Germantown 20876 Evyonnka
19660 Gunners Branch RD Germantown 20876 Evyonnka
3333 Olney Sandy Spring Road Olney 20832 Jacqui
20044 Goshen Road Gaithersburg 20879 Jacqui
18509 Woodfield Road Gaithersburg 20879 Jacqui
18267 Flower Hill Way Gaithersburg 20879 Jacqui

Hotspot Survey Locations



 

  

Appendix E
Fiscal Year 2022 Adjustment to Detailed Spreadsheet 

Accounting of the Best Management Practice Credited Towards 
the 2010 Permit Impervious Surface Restoration Goal 

(previously “Appendix J”)
(provided via spreadsheet file format)



 

  

Appendix F  
National Pollutant Discharge Elimination System Municipal 

Separate Storm Sewer System Discharge Permit Number 20-DP-
3320/MD0068349: Appendix C, Best Management Practices 

Type Definitions  



 

C.1 

 
 

Appendix C 
BMP TYPE Definitions 

 
BMP TYPE 

CODE 
BMP TYPE 

Alternative Surfaces (A) 
AGRE Green Roof – Extensive 
AGRI Green Roof – Intensive 
APRP Permeable Pavements 
ARTF Reinforced Turf 

Nonstructural Techniques (N) 
NDRR Disconnection of Rooftop Runoff 
NDNR Disconnection of Non-Rooftop Runoff 
NSCA Sheetflow to Conservation Areas 

Micro-Scale Practices (M) 
MRWH Rainwater Harvesting 
MSGW Submerged Gravel Wetlands 
MILS Landscape Infiltration 
MIBR Infiltration Berms 
MIDW Dry Wells 
MMBR Micro-Bioretention 
MRNG Rain Gardens 
MSWG Grass Swale 
MSWW Wet Swale 
MSWB Bio-Swale 
MENF Enhanced Filters 

Ponds (P) 
PWED Extended Detention Structure, Wet 
PWET Retention Pond (Wet Pond) 
PMPS Multiple Pond System 
PPKT Pocket Pond 
PMED Micropool Extended Detention Pond 

Wetlands (W) 
WSHW Shallow Marsh 
WEDW ED – Wetland 
WPWS Wet Pond – Wetland 
WPKT Pocket Wetland 

Infiltration (I) 
IBAS Infiltration Basin 
ITRN Infiltration Trench 
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BMP TYPE 
CODE 

BMP TYPE 

Filtering Systems (F) 
FBIO Bioretention 
FSND Sand Filter 
FUND Underground Filter 
FPER Perimeter (Sand) Filter 
FORG Organic Filter (Peat Filter) 
FBIO Bioretention 

Open Channels (O) 
ODSW Dry Swale 
OWSW Wet Swale 

Other Practices (X) 
XDPD Detention Structure (Dry Pond) 
XDED Extended Detention Structure, Dry 
XFLD Flood Management Area 
XOGS Oil Grit Separator 
XOTH Other 

Alternative BMPs 
MSS Mechanical Street Sweeping 
VSS Regenerative/Vacuum Street Sweeping 

(i.e., Advanced Street Sweeping) 
IMPP Impervious Surface Reduction (i.e., impervious to pervious) 
IMPF Impervious Surface to Forest (i.e., IMPP + FPU) 
FPU Forestation on Pervious Urban (i.e., Forest Planting) 
CBC Catch Basin Cleaning 
SDV Storm Drain Vacuuming 
STRE Stream Restoration 
OUT Outfall Stabilization 
SHST Shoreline Management 
SPSD Dry Channel Regenerative Step Pool Stormwater Conveyance 

System 
SEPP Septic Pumping 
SEPD Septic Denitrification 
SEPC Septic Connections to WWTP 
XFTW Floating Treatment Wetland 
FCO Forest Conservation 
CLTM Conservation Landscaping 
RCL Riparian Conservation Landscaping 
RFP Riparian Forest Planting  
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BMP TYPE 
CODE 

BMP TYPE 

STCI Street Tree 
USRP Urban Soil Restoration (Compacted Pervious Surfaces)  
USRI Urban Soil Restoration (Removed Impervious Surfaces)  
UTC Urban Tree Canopy (i.e., Pervious Turf to Tree Canopy over 

Turf)  
DGI Elimination of Discovered Nutrient Discharges from Grey 

Infrastructure 
OTH Other 

 
 



 

  

Appendix G  
Countywide Total Maximum Daily Load Stormwater 

Implementation Plans  



 

  

Appendix G1  
Response to Maryland Department of the Environment 

Comments on 2018 Draft Polychlorinated Biphenyl Total 
Maximum Daily Load Implementation Plan for the Patuxent 

Watershed, Montgomery County, Maryland 

  



MDE Comments on Montgomery County’s Draft Patuxent PCB 
TMDL SW-WLA Implementation Plan (June 20, 2019) – County 

Responses in Bold (December 23, 2022) 
 
 
General statement of County proposed action: The County plans to significantly revise 
the PCB implementation plan in 2023 to adhere to the recently issued Guidance for 
Developing Local PCB TMDL Stormwater Wasteload Allocation Watershed 
Implementation Plans (MDE, August 30, 2022) 
 
 
Major Comments (please address prior to re-submission for approval): 
 

1. MDE requests that Montgomery County explain how sites will be chosen for the 
management strategy “test the accumulated sediment in selected ponds” mentioned 
on page 3 in the “Planned Actions” section? 
 

 RESPONSE: The County plans to significantly revise the Patuxent PCB 
implementation plan following MDE’s August 30, 2022 guidance document.  

 
 Montgomery County tests dredged pond material for a number of pollutants 

and toxics (including PCBs) to meet requirements for dredged material use or 
disposal. Site selection for dredging is based on dredging need to maintain 
each facility properly and will continue into the future. Similarly, material 
testing will continue in order to meet specific requirements. These actions will 
be taken independent of the PCB TMDL plan, however the data could prove 
useful to identify areas with higher PCB concentrations.  

  
 Accumulated sediments in stormwater ponds may be sampled as part of the 

County’s Phase III monitoring program if the Phase I & II trackdown 
investigation results identify a potential stormwater pond source. The County 
plans to follow the multi-phase source trackdown methods described in MDE’s 
August 30, 2022 guidance. 

 
2. MDE requests that in the section under “Planned Actions” entitled “2. Caulk” that 

Montgomery County describe how it plans to gather, manage and store these critical 
and valuable data that will be generated from this information gathering process. 
 

 RESPONSE: The County plans to significantly revise the Patuxent PCB 
implementation plan following MDE’s August 30, 2022 guidance document. 

 
 Montgomery County Public Schools plan to continue with the human health 

related inspections of caulk and building materials of facilities prior to 
construction or demolition. The school system collects the data and has lab 



MDE Comments on Montgomery County’s Draft Patuxent PCB TMDL SW-WLA Implementation 
Plan (June 20, 2019) – County Responses in Bold (December 23, 2022) 
Page 2 of 5 
 

results with location and number of samples taken. Data can be accessed by DEP 
if necessary. Testing caulk and building materials will continue independently of 
the PCB TMDL Plan. Because the TMDL is focused on human health concerns 
related to fish consumption and not direct human PCB exposure, and because of 
the change in focus from remediation to source identification in MDE’s August 
30, 2022 guidance, the caulk element of the plan is no longer a focus for the 
County. 

  
 Location of potential caulk with PCB will be incorporated through the desktop 

analysis in the Land Use Era Development dataset. 
  

3. MDE requests that in the section under “Planned Actions” entitled “3. Industrial Area” 
that Montgomery County elaborate and provide specifics on how the County will 
proceed with the screening process and those authorities/stakeholders that will be 
involved in the management process. 
 

 RESPONSE: The County plans to significantly revise the Patuxent PCB 
implementation plan following MDE’s August 30, 2022 guidance document. 

 
 Industrial properties may be sampled as part of the County’s program in Phase 

III if Phase I & II trackdown investigation results identify specific industrial 
properties as a potential source. The County plans to follow the multi-phase 
source trackdown methods described in MDE’s August 30, 2022 guidance. 
 

4. MDE requests that the following sentence be removed from the plan: “PCBs are often 
legacy contaminants.” Production of PCB "oil" was banned in 1979; Montgomery 
County should can clarify this section of the plan by stating PCBs have been identified 
as an inadvertent byproduct in certain manufacturing processes (e.g., dye 
production). MDE recommends that Montgomery County review Virginia DEQ's 2016 
document titled “The Relationship between. Polychlorinated Biphenyls (PCBs), 
VPDES Wastewater/Stormwater Facilities, Stormwater Industrial General Permitted 
Facilities (ISWGPs), and the Standard Industrial Classification System (SIC).” 
 
RESPONSE: The County’s statement is correct as written. MDE’s August 30, 
2022 guidance includes a similar statement in the introduction, “Of primary 
concern, legacy PCB contamination in watersheds poses a serious threat for 
downstream export to impaired waterbodies.” Our description of PCB sources will 
be revised with the clarification that PCBs exist in watershed both from older 
sources and from active sources from manufacturing byproducts.  
 
The County will review Virginia DEQ's 2016 document titled “The Relationship 
between. Polychlorinated Biphenyls (PCBs), VPDES Wastewater/Stormwater 
Facilities, Stormwater Industrial General Permitted Facilities (ISWGPs), and the 
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Standard Industrial Classification System as part of the desktop analysis to 
identify potential sources. 

 
5. MDE requests that Montgomery County remove the following sentence: “PCBs 

are ubiquitous in streams and other water bodies.” 
 
RESPONSE: The County plans to significantly revise the Patuxent PCB 
implementation plan following MDE’s August 30, 2022 guidance document.  
The County will remove the sentence from the revised Implementation 
Plan.  

 
6. MDE requests that Montgomery County provide evidence to support the 

following statement found on page 1: “The data seems to indicate diffuse low‐
level contamination.” 
 
RESPONSE: The County plans to significantly revise the Patuxent PCB 
implementation plan following MDE’s August 30, 2022 guidance 
document.  
 
The statement regarding the levels of PCB contamination will be replaced 
with results of the more in-depth desktop and existing PCB data analysis.  
 

7. Given the following statement on page 1: “EPA only requires remediation of sites 
with PCB contaminated soils to the level of parts per million and contaminated water 
to the level of parts per billion”, MDE requests that the county clarify this statement to 
indicate that the referenced regulations are related to CERCLA. The cleanup levels 
are only protective of human health from direct exposure to PCBs through ingestion, 
inhalation, and dermal contact; and do not address risks due to fish consumption. To 
meet water quality endpoints per the Clean Water Act, remediation may be required 
at lower concentrations. 
 
RESPONSE: The County will clarify this statement in the revised 
Implementation Plan as suggested by MDE.  
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Recommendations (not required; please consider the following as guidance): 

 
8. MDE recommends that Montgomery County make baseline sampling for PCBs the 

starting point for making management decisions. Most jurisdictions with PCB TMDLs 
are utilizing a source tracking methodology to find and locate elevated concentrations 
of PCBs on the landscape or in water bodies. MDE recommends reaching out to 
Howard County to potentially pool resources to monitor downstream of both Rocky 
Gorge Reservoir and Triadelphia Reservoir to see what ambient concentrations of 
PCBs are at base flow in the non-tidal portion of the Patuxent River. This sampling 
regime could include one sample during each season at base flow. MDE could 
facilitate any cooperative efforts in terms of sampling and planning between 
Montgomery County and Howard County. 
 
RESPONSE: The County will pursue Phase I source trackdown investigations for 
subwatershed PCB screening in accordance with MDE’s August 30, 2022 
guidance.  
   
The County has initiated a plan to cooperate with other jurisdictions with 
Patuxent River PCB TMDL responsibilities, including Howard County. Details of 
the source trackdown methods and cooperative elements will be provided in the 
fully revised PCB implementation plan scheduled for development in 2023. 
 

9. With regard to the first section of the plan, “Purpose”, MDE would recommend that 
Montgomery County focus on the fish consumption advisory as the primary purpose 
for remedial efforts. If the fish consumption listing threshold is met, all other 
designated uses will have been attained. 
 
RESPONSE: The County will focus on the fish consumption advisory as the 
primary purpose for remedial efforts in the fully revised PCB implementation 
plan. Following the methods in the August 30, 2022 MDE guidance should be 
consistent with a focus on a fish consumption end point. 
 

10. Has Montgomery County gathered data to support the following statement: ‘PCBs 
typically bind to sediments so we can assume that any County BMPs designed to 
trap sediment will also trap PCB”? 
 
RESPONSE: No, the County has not done a study to investigate 
sediment/PCB binding. It is generally accepted that PCBs bind to and are 
transported with sediment. The County will clarify this statement in the 
revised Implementation Plan and add a literature source to support the 
statement. 
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11. MDE recommends including data in this plan that have been generated from past 
dredge maintenance activity in impoundments in Montgomery County. MDE would 
like to remind Montgomery County that any of these past dredging events do not 
constitute a PCB reduction as the TMDL was modeled with the capacity of these 
facilities factored in. 
 
RESPONSE: It is understood that based on MDE’s August 30, 2022 guidance 
dredging will not be considered a PCB reduction. The County will review PCB 
dredge material testing data and determine its utility for inclusion in the desktop 
analysis. 
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Stormwater Wasteload Allocation Implementation Plan for 
Nutrients, Sediment, and Trash and associated TIPP 

spreadsheets  
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1 Introduction 
1.1 Background and Purpose 
The Montgomery County Department of Environmental Protection (DEP) Watershed Restoration 
Division (WRD) is updating implementation plans to address local water quality impairments for which a 
Total Maximum Daily Load (TMDL) has been established by the Maryland Department of the 
Environment (MDE) and approved by the U.S. Environmental Protection Agency (USEPA or EPA). A TMDL 
establishes a maximum load of a specific pollutant of concern or stressor that a waterbody can 
assimilate and still meet water quality standards (WQS) for its designated use class.  
 
Under the Federal Clean Water Act (CWA), the State of Maryland is required to assess and report on the 
quality of waters throughout the state. Where Maryland’s WQS are not fully met, Section 303(d) 
requires the state to list these water bodies as impaired waters. The State is then required to develop a 
TMDL for each pollutant of concern for the listed impaired waters. Following development of the TMDL, 
jurisdictions with responsibility for the pollutants and the impaired waters are required to develop a 
plan (Watershed Implementation Plan) to meet the goals of the TMDL. See Section 1.1.1 for more 
details.  
 
The Anacostia River watershed and its Northeast Branch and Northwest Branch subwatersheds (Figure 
1-1), have several impaired water listings in Maryland’s Final Combined 2020-2022 Integrated Report of 
Surface Water Quality (303(d) list and 305(b) Report; MDE, 2022b) as described in more detail in Section 
2.1.2.3 of this plan. The Anacostia TMDLs apply to several jurisdictions including Montgomery and Prince 
George's Counties, the District of Columbia, and Maryland Department of Transportation State Highway 
Administration (MDOT SHA), which all hold Phase I Municipal Separate Storm Sewer System Discharge 
Permit (MS4) permits, in addition to Phase II stormwater entities, including federal lands, parks, and 
other land not under jurisdiction of the Phase I MS4 permittees. This plan will specifically address the 
Anacostia River watershed nutrient, sediment, and trash TMDLs under the responsibility of Montgomery 
County.  
 
The County has three other TMDL listed pollutants including bacteria, polychlorinated biphenyls (PCBs), 
and biochemical oxygen demand (BOD), which are not addressed in this plan. A TMDL implementation 
plan for PCBs in the Anacostia was approved by MDE on September 17, 2018. Per guidance from MDE 
(2022a), the Anacostia River bacteria TMDL will be addressed in a separate implementation plan that 
follows a different format than what is being used for nutrients, sediment, and trash that focuses on 
source identification and monitoring. The County is also not required to draft a plan for its BOD local 
TMDL in the Anacostia River watershed because BOD loads will be reduced with corollary nutrient plans.  
 
Responsibility for Anacostia River watershed nutrient, sediment, and trash reductions is divided among 
the contributing jurisdictions, listed above. The TMDL loading targets, or allocations, are also divided 
among the pollution source categories, which in this case includes non-point sources (termed load 
allocation or LA) and point sources (termed waste load allocation or WLA). The WLA consists of loads 
attributable to regulated process water or wastewater treatment and to regulated stormwater. For the 
purposes of the TMDL and consistent with implementation of the National Pollutant Discharge 
Elimination System (NPDES) MS4, stormwater runoff from MS4 areas is considered a point source 
contribution. This stormwater wasteload allocation (SW-WLA) is the primary focus of the planning effort 
documented in this implementation plan. 
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MDE’s General Guidance for Local TMDL (Total Maximum Daily Load) Stormwater Wasteload Allocation 
(SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022a) calls for an iterative and adaptive 
approach for implementation. If new methods of stormwater treatment are developed, or better 
approaches to source control are found subsequent to the development of the plan, the County’s 
strategy can be revised to incorporate the changes. Similarly, if some elements of the plan do not 
achieve the expected reductions in loads, adaptations and improvements can be implemented and 
reported in annual progress updates. The County’s adaptive management process is further described in 
Section 7.4 of this plan.  
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Figure 1-1. Location of Anacostia River Watershed, Northwest and Northeast Branch subwatersheds 
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1.1.1 NPDES MS4 Permit Requirements 

The County’s initial NPDES MS4 permit was issued on March 15, 1996 and was renewed on February 15, 
2010. In January 2012, the Countywide Coordinated Implementation Strategy (CCIS; Montgomery 
County, 2012) was submitted by the County to MDE to meet the 2010 MS4 permit’s three major 
requirements including: watershed restoration that targets runoff management; bacteria, sediment, and 
nutrient reductions required to meet TMDL SW-WLAs assigned to the Montgomery County MS4 and 
approved by EPA; and, trash and litter management. The CCIS also incorporated information pertinent 
to effectively include stakeholders in watershed restoration.  
 
On September 17, 2018, the County received conditional approval from MDE of the TMDL 
implementation strategies included in the CCIS, with final approval conditional on the County submitting 
separate watershed-specific implementation plans that more clearly address the following key 
elements: 

1. Baseline load estimates and associated calculations, current progress load assessments, and 
projected implementation scenario load assessments, 

2. Enumeration of specific planned implementation actions in an accounting format, 
3. Schedule of compliance indicating the end dates for achievement of the total required load 

reductions and regular milestones prior to those end dates. 
 
Montgomery County’s current NPDES MS4 permit (20-DP-3320, MD0068349; MDE 2021a), issued in its 
final form by MDE on November 5, 2021, requires the County to address all outstanding comments on 
TMDL implementation plans needed for MDE approval of the plans. An excerpt from the current permit 
is included here. 
 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.1.) 

1. Where Montgomery County has submitted an implementation plan for a TMDL identified in 
Appendix A and that plan has yet to be approved, the County shall, within one year of the effective 
date of this permit, address all outstanding comments needed for the Department’s approval of the 
plan. 

This updated plan addresses MDE’s September 17, 2018 comments and provides the loading targets, 
recommended management measures, load reduction estimates, schedule, milestones, cost estimates 
and funding sources, and the tracking and monitoring approaches to meet the nutrient, sediment, and 
trash SW-WLAs assigned to the Montgomery County Municipal Separate Storm Sewer System in the 
Anacostia River Watershed. 
 
The County’s 2021 permit also includes a new impervious restoration requirement (Part IV.E) which 
states: “By November 4, 2026, Montgomery County shall commence and complete the restoration of 
1,814 impervious acres that have not been treated to the MEP by implementing stormwater BMPs, 
programmatic initiatives, or alternative control practices in accordance with the 2021 Accounting 
Guidance.” MDE included an annual restoration benchmark schedule to achieve the impervious 
restoration requirement by the end of the permit term and a requirement to submit with each annual 
report a list of best management practices (BMPs) to be completed in the following year to work toward 
meeting the impervious restoration benchmarks. Although this TMDL implementation plan does not 
directly address the County’s impervious restoration requirement, restoration BMPs implemented for 
TMDL compliance will also provide restoration credit towards the impervious restoration goal; and, 
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conversely, BMPs implemented for impervious restoration will also provide load reductions towards 
achieving the TMDL SW-WLAs. 
 

1.1.2 Watershed Delineation 

The Anacostia River watershed is located in the southeastern portion of Montgomery County, Maryland 
(Figure 1-1). The watershed flows south through Montgomery County into Prince George’s County and 
Washington D.C. where it drains to the Potomac River, which ultimately leads to the Chesapeake Bay. 
Communities within the Montgomery County portion of the Anacostia River watershed include Takoma 
Park, White Oak, and Burtonsville (Figure 1-2). 
 
The Montgomery County portion of the Anacostia River watershed is approximately 38,946 acres (60.9 
square miles) in area and contains approximately 229.1 total miles of streams based on the National 
Hydrography Dataset High Resolution 1:24,000 scale (NHD Plus HR) stream data and comprises two 
branches, the Northwest Branch and Northeast Branch. The Northwest Branch subwatershed is 
approximately 25,812 acres (40.3 square miles) in area and contains approximately 186.6 total miles of 
stream. The Northeast Branch subwatershed is approximately 13,134 acres (20.5 square miles) in area 
and contains approximately 42.5 total miles of streams based on the NHD Plus HR stream data.  The 
watershed includes several named streams, including Northeast Branch, Northwest Branch, Sligo Creek, 
Paint Branch, Little Paint Branch, Sandy Spring, and Bel Pre Creek, among others.   
 
1.2 Allocated and Future Loads Summary 
This Implementation Plan addresses nutrients, sediment, and trash SW-WLAs assigned to the 
Montgomery County MS4 in the Anacostia River watershed. Additional SW-WLAs for the Anacostia River 
watershed TMDLs are assigned to other Phase I MS4s (MDOT SHA, Prince George’s County and the 
District of Columbia), as well as to a number of smaller Phase II MS4 entities, and the County plans to 
coordinate and collaborate with the other MS4s in the watershed as it relates to BMP implementation 
and maintenance. The following is a list of TMDL documents for nutrients, sediment, and trash, that 
identify SW-WLAs and associated pollutant reductions assigned to Montgomery County’s MS4 and are 
addressed in this plan: 
 

• Total Maximum Daily Loads of Sediment/Total Suspended Solids for the Anacostia River Basin, 
Montgomery and Prince George’s Counties, Maryland and The District of Columbia – EPA 
Approval Date: July 24, 2007 (MDE, 2007) 

• Total Maximum Daily Loads of Nutrients/Biochemical Oxygen Demand for the Anacostia River 
Basin, Montgomery and Prince George’s Counties, Maryland and The District of Columbia – EPA 
Approval Date: June 5, 2008 (MDE, 2008) 

• Total Maximum Daily Loads of Trash for the Anacostia River Watershed, Montgomery and Prince 
George’s Counties, Maryland and the District of Columbia – EPA Approval Date: September 21, 
20101 (MDE, 2010) 

 
 
  

 
 
1 This TMDL was remanded to EPA for replacement but remains in effect until a replacement TMDL is approved. 
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Figure 1-2. Aerial photography (2020) of the Montgomery County Portion of Anacostia River Watershed 
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The required Anacostia River watershed nutrients (nitrogen = TN; phosphorus = TP), sediment (TSS), and 
trash TMDL target percent reductions, as defined by the TMDLs, are shown in Table 1-1 below along 
with milestones and target years determined by the County through the planning process.  The nutrient 
and sediment TMDLs apply to both the Anacostia River Northeast and Northwest branches, which have 
separate SW-WLAs.  The Target Year for TN is presented as a range because this pollutant has proven to 
be very difficult to treat with conventional/traditional BMPs and an exact date of achieving the TN target 
81% reduction for both the Anacostia River Northeast and Northwest branches is not known at this 
time. To account for this, the County established Interim TN Target years of 2056 and 2074 for Anacostia 
Northeast and Northwest branches, respectively, when approximately half of the target percent 
reduction is achieved (i.e., 40% TN reduction) corresponding to what can feasibly be treated or restored 
given limitations of land area, stream miles, and reduction efficiencies of BMPs and restoration 
practices. This is discussed further and in more detail in sections 4.3.1 and 6.1 of this plan. 
 
Table 1-1. Anacostia River Watershed Local TMDL Milestone and Target Years 

TMDL 
Watershed Impairment Milestone 

1 
Milestone 

2 
Interim TN 

Target 
Target Year 
by Pollutant 

Target % 
Reduction 

Northeast 
Branch 

TN 2033 2045 2056 2070 - 2080 81.0% 
TP 2031 2041 n/a 2050 81.2% 
TSS 2027 2033 n/a 2038 85.0% 

Northwest 
Branch 

TN 2039 2057 2074 2080 - 2090 81.0% 
TP 2036 2051 n/a 2065 81.2% 
TSS 2034 2047 n/a 2059  85.0% 

Anacostia 
River  Trash 2029 n/a n/a 2035 100.0% 

 
The TMDL Implementation Progress and Planning (TIPP) spreadsheet tool (MDE, 2021c) was used to 
model baseline, progress, and future loads. The TIPP tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process for development and tracking of 
local TMDL implementation plans. The spreadsheet tool estimates load reductions at various points in 
the watershed planning process, allowing users to assess current progress and future BMP 
implementation. The spreadsheet uses Chesapeake Bay Program Watershed Model Phase 6 (CBP WM 
P6) Chesapeake Assessment Scenario Tool (CAST) 2017d No Action (No BMP) scenario loading rates with 
disaggregated Stream Bed and Bank (STB) loads at the county 8-digit watershed scale. Details of the 
modeling and load calculations are included in Section 4. 
 
Based on MDE guidance, potential increases in the stormwater load since the TMDL baseline years 
(1997 for nutrients and sediment and 2009 for trash) that are attributed to growth in the stormwater 
sector (i.e., growth in developed land uses) are not accounted for in the development of this plan. Local 
TMDLs are considered met, from a planning and pollutant loading accounting perspective, when the 
load reductions associated with restoration progress coupled with the future restoration load reductions 
exceed the load reduction required. Methods to address additional nutrient and sediment loads since 
the baseline year and potential future loads that may result from anticipated growth within County are 
discussed in Section 2.3. 
 
This section of the plan, including Table 1-2, provides a concise summary of the loads and reductions at 
important timeline intervals including the baseline, 2021 progress, interim milestones, and target year 
planning intervals. These terms and dates are used throughout the plan and are presented and defined 
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here to assist the reader in understanding the definitions of each, how they were derived, and to 
provide an overall summary demonstrating the percent reduction required and percent reduction 
achieved through full implementation of this plan. Sediment loads and SW-WLAs are presented as 
tons/year in the Anacostia Sediment TMDL (MDE, 2007) document but will be discussed as pounds 
(lbs)/year in this implementation plan. Future levels of implementation, by BMP type, are discussed in 
detail in Section 4.3. 
 

• Impairment Baseline Loads: Nutrient and sediment baseline loads (i.e., land use loads with 
treatment from baseline development and restoration BMPs included) reflecting 1997 
conditions in the Anacostia River Northeast Branch and Northwest Branch watersheds were 
calculated by modeling BMP implementation up to baseline year 1997 in the TIPP spreadsheet 
tool. Baseline loads were used to calculate the target load or SW-WLA. The Anacostia Trash 
TMDL does not require achieving a target SW-WLA; instead, jurisdictions must remove an 
amount of trash equivalent to their 2009 baseline load as reported in the TMDL document, 
which is the trash load shown below. 

• FY2021 Progress Loads: Progress loads achieved from restoration BMP implementation after 
the baseline year through Fiscal Year (FY) 2021 (i.e., June 30, 2021) were calculated using the 
TIPP.  

• Milestone 1 Loads: Future loads that will result from implementation of strategies after FY2021 
through the Milestone 1 year noted in Table 1-2, below, which varies by TMDL pollutant. 

• Milestone 2 Loads: Future loads that will result from implementation of strategies after the 
Milestone 1 year and through the Milestone 2 year noted in Table 1-2, below, which varies by 
TMDL pollutant. The trash TMDL does not have a Milestone 2 because of the shorter timeframe 
between Milestone 1 (2029) and the Target Year (2035). 

• Target % Reduction: Reduction percentages assigned to Montgomery County NPDES regulated 
stormwater point source as noted in the TMDL document.  

• Target Load (SW-WLA):  Because the County’s local TMDLs were developed by MDE under older 
versions of the Chesapeake Bay Program Watershed Model or using a different modeling tool, 
the nutrient and sediment SW-WLAs were translated by the County into TIPP-compatible target 
loads using the TIPP model while maintaining the original percent reductions required in the 
TMDLs (TN 81.0%, TP 81.2%, TSS 85.0%). Allocated loads are calculated from the baseline loads 
using the TIPP and the following calculation: Target Load = Baseline Load – (Baseline Load x 
Target % Reduction). 

• Target Year Future Loads: Loads that will result from implementation of this plan to achieve 
target loads (SW-WLA).  

• Future % Reduction: The % reduction that is expected to be achieved from implementation of 
this plan. 



Anacostia River Nutrients, Sediment, and Trash TMDL Implementation Plan 2022 

 

9 Montgomery County DEP 
 

 
Table 1-2. Anacostia River Watershed Local TMDL Allocated Loads and Future Loads 

 Anacostia River Northeast Branch Anacostia River Northwest Branch Anacostia River 
 TN TP TSS TN TP TSS Trash 

Impairment (Unit) Year EOS 
lbs/yr Year EOS 

lbs/yr Year EOS lbs/yr Year EOS 
lbs/yr Year EOS 

lbs/yr Year EOS lbs/yr Year 
lbs 

removed/ 
yr* 

Impairment 
Baseline Load 1997 68,468 1997 7,238 1997 21,308,103 1997 138,394 1997 13,409 1997 37,030,247 2009 240,117 
Progress Load 2021 57,805 2021 4,711 2021 12,187,855 2021 124,960 2021 9,171 2021 23,473,192 2021 50,174 
Milestone 1 Load 2033 54,276 2031 4,072 2027 11,038,326 2039 118,975 2036 7,875 2034 20,417,146 2029 195,005 
Milestone 2 Load 2045 49,203 2041 2,891 2033 7,545,249 2057 108,321 2051 5,992 2047 13,631,575 n/a n/a 
Target Load  
(SW-WLA)  13,009  1,361  3,196,215  26,295  2,521  5,554,537  n/a 
Target Year Load 2056 40,459 2050 1,334 2038 3,153,278 2074 83,074 2065 2,504 2059 5,544,356 2035 258,718 
Target % 
Reduction  81.0%  81.2%  85.0%  81.0%  81.2%  85.0%  100.0% 
Future % 
Reduction 2056 40.9% 2050 81.6% 2038 85.2% 2074 40.0% 2065 81.3% 2059 85.0% 2035 107.7% 

Full Plan Implementation 
Future Load** 2056 40,459 2056 -824 2056 -6,099,003 2074 83,074 2074 -4,409 2074 -22,031,147 2035 258,718 
Future % 
Reduction*** 2056 40.9% 2056 111.4% 2056 128.6% 2074 40.0% 2074 132.9% 2074 159.5% 2035 107.7% 

*Anacostia River trash reductions are shown for the FY2021 Progress Load, Milestone Loads, and Target Year Future Load. 
**Loads are relative to Baseline Load; negative values indicate reductions are greater than what was needed to achieve the SW-WLA. 
***Full plan implementation for nitrogen meets the Interim TN Target. This level of implementation exceeds the required % reduction for phosphorus and 
sediment. 
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The County’s current analysis is revealing that achieving an 81.0% TN reduction in both the Anacostia 
River Northeast and Northwest branches is not feasible due to limits in areas that are available for 
treatment or restoration (e.g., stream length and land area to restore and stormwater BMPs to retrofit) 
and limits in the performance of available BMP types. Table 1-2 presents the TN reductions that can be 
achieved based on foreseeable available restoration opportunities and BMP technologies. These 
limitations and their impact on meeting the SW-WLAs are discussed in further detail in sections 4.3.1 
and 6.2. The current plan will be reviewed periodically as progress moves forward and the feasibility of 
the full 81.0% TN reduction will be re-evaluated. 
 
1.3 Plan Elements and Structure 
This plan is developed within the context of on-going watershed management planning, restoration, and 
resource protection being conducted by Montgomery County. Information synthesized and 
incorporated into this plan for the Anacostia River watershed draws upon the following sources with 
updates and additions where necessary to meet the specific goals of the nutrient, sediment, and trash 
SW-WLAs. The TMDL analyses and reports developed by MDE were also referenced and are listed in 
Section 1.2. 

• Anacostia Watershed Trash Reduction Plan (Anacostia Watershed Society, 2008) 
• Anacostia Watershed Implementation Plan (Biohabitats, 2012) 
• CCIS (Montgomery County, 2012) 
• FY17 – FY21 Annual Reports National Pollutant Discharge Elimination System Municipal 

Separate Storm Sewer System Permit Montgomery County, Maryland (Montgomery County, 
2018; 2019; 2020; 2021b; 2022a) 

 
MDE has prepared several guidance documents to assist municipalities with preparation of TMDL 
implementation plans. This plan is developed following the guidance detailed in the following 
documents: 

• General Guidance for Developing a Stormwater Wasteload Allocation (SW-WLA) 
Implementation Plan (MDE, 2014a) 

• Guidance for Developing Stormwater Wasteload Allocation Implementation Plans for 
Trash/Debris Total Maximum Daily Loads (MDE, 2014b) 

• Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated. Guidance for 
National Pollutant Discharge Elimination System Stormwater Permits (MDE, 2021b) 

• General Guidance for Local TMDL Maximum Daily Load Stormwater Wasteload Allocation 
Watershed Implementation Plans (MDE, 2022a) 

• Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) 
Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 
2022c) 
 

This Anacostia River implementation plan is organized as follows: 
 

Section 1 Introduction 
 
Section 2 Describes pollutant impacts within the watershed, water quality, biological 
impairment, pollution sources including land use/land cover and impervious surfaces, and 
current programs that mitigate the pollutant loading impacts from new development in the 
watershed. 
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Section 3 Presents the types of BMPs being implemented or that may be planned in the 
watershed. Each BMP type is listed and defined in this section. The County’s geodatabase is also 
described including definitions of project development statuses and planning tiers used in the 
database and in this plan.  
 
Section 4 Describes the modeling approach in detail and presents the current and future BMP 
implementation and associated load reductions.  
 
Section 5 Describes County financial resources needed to implement the plan and summarizes 
funding sources.  
 
Section 6 Presents the implementation plan schedule with target loads and activities required 
to achieve those targets based on milestone implementation targets. 
 
Section 7 Discusses the County’s system for tracking implementation of management 
measures, reporting requirements to MDE, estimating load reductions through modeling, and 
tracking overall program success through long term monitoring. The County’s adaptive 
management process is also described in this section. 
 
Section 8 Presents the County’s policies and procedures in place for stormwater management 
facility inspection, maintenance, and enforcement.  
 
Section 9 The County’s various monitoring programs are described in this section including 
Countywide biological monitoring, restoration monitoring, water quality monitoring, and 
watershed assessments.  
 
Section 10 Describes the County’s public outreach and education programs, the key steps in 
the County’s implementation plan submittal process, and the public and MDE comment and 
response process. 
 
Section 11 References 

 
The outcome of the planning effort is to provide guidance for the strategic implementation of 
watershed protection and restoration efforts that will meet Montgomery County’s Anacostia River local 
TMDL SW-WLAs and contribute to meeting water quality standards. Successful implementation of the 
plan will lead to improvements in local watershed conditions and aquatic health. 
 
2 Causes and Sources of Impairment 
This section describes the designated uses, water quality, and biological conditions of the watershed, as 
well as land use and impervious surface data that may help explain the water quality impairments 
currently affecting the watershed.  
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2.1 Impairments 
2.1.1 Pollutant Impacts 

Elevated levels of nitrogen, phosphorus, and sediment currently impair the Anacostia River watershed 
as evident through the 303(d) listings and local TMDL requirements. Nitrogen is the limiting nutrient in 
the Chesapeake Bay, with high levels of nitrogen leading to algal blooms which cause decreased water 
clarity and light attenuation in the bay, as well as rob the Bay of dissolved oxygen (DO) as algal blooms 
die and decompose at the bottom of the water column.  Phosphorus is the limiting nutrient in 
freshwater systems and can lead to algal blooms in lakes and reservoirs with the same impacts as algal 
blooms in the Chesapeake Bay but also can have an impact on drinking water if the bloom occurs in a 
reservoir that is used as a source for municipal drinking water. Sources and transport mechanisms of 
nutrients include atmospheric deposition, agricultural runoff, urban stormwater, municipal wastewater 
treatment plants, phosphorus bound to sediments supplied to the stream system through instream 
erosion, and discharge from upstream impoundments. 
 
Sediment, both from upland and in-stream sources, can impact in-stream habitat by covering and filling 
gravelly and rocky substrate, which is a preferred substrate habitat for some aquatic organisms (fish and 
benthic communities) and necessary for some fish species for spawning. This is particularly true in the 
Piedmont physiographic region, which includes the Montgomery County portion of the Anacostia 
watershed, where streams naturally would have a gravelly or rocky substrate. Finer clays, silts and sands 
associated with sediment as a pollutant are more mobile and transient and provide less stable and 
livable space for more sensitive benthic macroinvertebrate species by filling the interstitial spaces 
between larger substrate particles in the channel bottom. Increases in sediment loads in channels that 
cannot adequately transport the load can lead to deposition and aggrading streams. These factors often 
negatively impact channel flow, causing additional erosion and increases in flooding, particularly if road 
crossing capacity is limited by sediment accumulation. Suspended sediment in the water column may 
limit light penetration and prohibit healthy propagation of algae and submerged aquatic vegetation. 
Suspended sediments can cause gill abrasion in fish and can limit clarity which impacts aquatic species 
that rely on sight for feeding. 
 
As noted in the Anacostia River trash TMDL (MDE, 2010), trash affects the tributary streams and tidal 
portions of the Anacostia River watershed, as well as the upland areas of the watershed. Based on trash 
monitoring completed throughout the watershed, dominant types of trash were 
cloth/carpeting/clothing, carryout plastic bags, other plastic bags, plastic bottles, and miscellaneous 
items. The weight of expanded polystyrene was the lowest, while the weight of all plastic bags was the 
highest among all trash items (Montgomery County, 2022a). In addition to stream monitoring, DEP 
collects data on the trash collected from County-maintained stormwater management (SWM) facilities. 
Recyclable materials (aluminum, glass and plastic bottles) made up 49.7 percent of all trash (non-organic 
debris) collected. The most common types of trash were plastic bags (35.8%), plastic bottles (35.8%), 
aluminum (7.5%), glass bottles (6.4%), and styrofoam and paper (3.3%; Montgomery County, 2022a).   
 

2.1.2 Water Quality 

2.1.2.1 Use Designations 

According to WQS established by MDE in the Code of Maryland Regulations (COMAR), Surface Water 
Use Designations for the Anacostia River mainstem and tributaries in Montgomery County’s portion of 
this watershed are Use I – Water Contact Recreation, Protection of Nontidal Warmwater Aquatic Life; 
Use III – Nontidal Cold Water; and Use IV – Recreational Trout Waters (COMAR 26.08.02.08). A map of 
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designated use class location by County and 8-digit watershed is available on MDE’s website: Designated 
Use Classes for Maryland’s Surface Waters. Nutrient and sediment TMDLs of non-tidal tributary streams 
address the narrative water quality criteria specific to designated uses for the support of aquatic health 
(COMAR 26.08.02.03-3a/3d/3f). Use designations for the Montgomery County portion of the Anacostia 
River Watershed are presented in Table 2-1 (COMAR 26.08.02.02).  
 
Table 2-1. Use Designations of Montgomery County’s Portion of the Anacostia River Watershed 

Designated Uses Use I Use III Use IV 

Growth and propagation of fish (not trout), other 
aquatic life and wildlife X X X 

Water contact sports X X X 
Leisure activities involving direct contact with 
surface water X X X 

Fishing X X X 
Agricultural water supply X X X 
Industrial water supply X X X 
Propagation and harvesting of shellfish - - - 
Seasonal migratory fish spawning and nursery use - - - 
Seasonal shallow-water submerged aquatic 
vegetation use - - - 

Open-water fish and shellfish use - - - 
Seasonal deep-water fish and shellfish use - - - 
Seasonal deep-channel refuge use - - - 
Growth and propagation of trout - X - 
Capable of supporting adult trout for a put and take 
fishery - - X 

Public water supply - - - 
Source: 
https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx 
 
2.1.2.2 Tier II High Quality Waters 

Tier II waters are those that have an existing water quality that is significantly better than the WQS 
minimum requirements (MDE, 2021d). Maryland’s antidegradation policy has been promulgated to 
provide implementation of more restrictive planning efforts in areas where Tier II waters have been 
designated to maintain the condition of high-quality waters. This implementation has the greatest 
immediate effect on local government planning due to higher standards for discharge into Tier II waters. 
Currently, Tier II streams are identified according to fish and benthic indices of biological integrity (IBI). 
Streams listed as Tier II waters will always remain Tier II waters and require antidegradation review if 
permitted activities occur in the watershed.  
 
Based on analysis of MDE Tier II spatial data (as of March 2021), Maryland has designated 263 Tier II 
streams segments. There are no Tier II stream segments within the Anacostia River watershed.  
 

https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx
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2.1.2.3 TMDLs and 303(d) Impairments  

TMDLs are established for waterbodies on Maryland’s 303(d) integrated list of impaired waterbodies to 
set pollutant limits to achieve attainment of the designated use. For each combination of waterbody and 
pollutant, the State must estimate the maximum allowable pollutant load, or TMDL, that the waterbody 
can receive and still meet water quality standards. TMDLs are required by the CWA. Category 4a of the 
303(d) list describes impaired waters with a TMDL or other reduction measure already in place. Category 
5 lists impaired waters in need of a TMDL. Maryland’s Final Combined 2020-2022 Integrated Report 
(MDE, 2022b) included a new subcategory to Category 5 called Category 5s and applies to waterbody 
impairments caused by chloride from road salt. MDE is addressing chloride impairments (5s) using 
‘straight-to-implementation’ approaches to expedite chloride reduction practices; therefore, a local 
TMDL implementation plan is not needed for chloride listings.  
 
According to Maryland’s Final Combined 2020-2022 Integrated Report, several segments within the 
Montgomery County portion of the Anacostia River watershed are listed for water quality impairments. 
Category 4a, 5, and 5s listings for Anacostia River are included in Table 2-2. A map of surface water 
quality assessment information found in Maryland’s Combined 2020-2022 Integrated Report is available 
on MDE’s website: Water Quality Assessments (IR) and TMDLs. Final approved TMDLs within 
Montgomery County with a SW-WLA are shown in bold text.  
 
Table 2-2. Category 4a, 5, and 5s Listings for Montgomery County's Portion of the Anacostia River Watershed 

Impairment Applicable Segment –  
Water Type Detail 

303(d) List 
Category 

Year First 
Listed 

TMDL 
Approval 

Date 
Bacteria - 
Enterococcus Non-tidal 8-digit watershed 4a 2002 3/14/2007 

Phosphorus, Total Non-tidal 8-digit watershed 4a 1996 6/5/2008 
Biochemical Oxygen 
Demand (BOD) Non-tidal 8-digit watershed 4a 1996 6/5/2008 

Nitrogen, Total Non-tidal 8-digit watershed 4a 1996 6/5/2008 
Trash Non-tidal 8-digit watershed 4a 2006 9/21/2010 
Polychlorinated 
biphenyls (PCBs) River Mainstem 4a 2002 9/30/2011 

Total Suspended 
Solids (TSS) Non-tidal 8-digit watershed 4a 1996 7/25/2012 

Heptachlor Epoxide River Mainstem – Northwest 
Branch 5 2002 TBD 

Sulfate 1st thru 4th order streams 5 2012 TBD 
Chloride 1st thru 4th order streams 5s 2012 n/a 

Final approved TMDLs within Montgomery County with a SW-WLA, shown in bold text 
Category 4a: Impaired waters with a TMDL or other reduction measure in place 
Category 5: Impaired waters in need of a TMDL 
Category 5s: Impaired waters caused by chloride from road salt – ‘straight-to-implementation’ 
Source: Maryland’s Final Combined 2020-2022 Integrated Report of Surface Water Quality (MDE, 2022b)  
 
 
 

https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
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2.1.3 Biological Impairment 

Montgomery County’s streams are home to a diverse community of plants and animals including 
hundreds of species of stream insects and invertebrates, over 60 species of fish, almost 60 species of 
reptiles and amphibians, nine species of crayfish, and more than ten species of freshwater mussels 
(Montgomery County, 2022b). Montgomery County DEP has been performing biological monitoring in 
the Anacostia River watershed since 1994 using a variety of methods. As part of the County’s watershed 
monitoring efforts, the Anacostia River watershed has been divided into four (4) subwatersheds: Little 
Paint Branch (LP), Northwest Branch (NW), Paint Branch (PB), and Sligo Creek (SC).  DEP has compiled a 
comprehensive data set of habitat, benthic macroinvertebrate, and fish data spanning from 1994 
through 2021, which contains a mix of both randomly selected site locations and sites targeted at a 
location for a specific monitoring purpose.  While the extensive data set is generally comparable to data 
collected by the Maryland Biological Stream Survey (MBSS), there are some differences, which should be 
acknowledged: 
 

• Benthic samples collected before 2002 were collected with a kick seine. Starting in 2002 DEP 
began using D-nets to match MBSS field protocols (Kazyak, 2001; Stranko et al., 2007). 

• Benthic subsamples from 2002 through 2015 were subsampled to 200 organisms. Starting in 
2016 DEP began following MBSS laboratory sorting protocols (Boward and Friedman, 2011) and 
subsampled to 120 organisms. 

• Prior to 2016, organisms in the family Chironomidae were not identified past the family level. 
Starting in 2016 following MBSS laboratory identification protocols (Boward and Friedman, 
2011) and Chironomids were identified to genus level. 

• Site selection varies 
o Many samples were targeted to monitor specific impacts.  
o Some were randomly selected from a targeted stream reach.  
o Others were stratified by stream order and randomly selected in the Montgomery 

County Tributaries. 
• Most of the randomly selected sites and nearly all the targeted sites were revisited over time for 

trend analysis. 
• From 2010-2016, first order sites were not sampled in summer for fish. 
• From 2016-current, sites with drainage areas smaller than 0.5 square miles are not sampled in 

the summer for fish. 
 
For instance, DEP has also developed a Benthic Index of Biotic Integrity (BIBI) specifically for 
Montgomery County streams, that differs slightly from the MBSS BIBI for the piedmont physiographic 
region.  There are a total of eight metrics comprising measures of biological structure and function; each 
metric is scored either as a one (1), three (3), or five (5). The highest possible final score is 40.  
 
Benthic Macroinvertebrates IBI Metrics 

• Taxa richness (Total number of taxa) 
• Biotic index 
• Ratio of scrapers (Scrapers divided by (scrapers + filter feeding collectors)) 
• Proportion of Hydropsyche sp. & Cheumatopsyche sp. 
• Proportion of dominant taxa 
• Total number of Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa 
• Proportion of EPT individuals 
• Proportion of shredders 
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 To determine a narrative based on a final metric score, the following criteria are used (Table 2-3). These 
criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-3. BIBI scoring criteria. 

Score Narrative 
> or = 36 Excellent 

26-35 Good 
17-25 Fair 
< 17  Poor 

 
DEP has developed a Fish Index of Biotic Integrity (FIBI) specifically for Montgomery County streams, 
that differs slightly from the MBSS FIBI for the piedmont physiographic region.  There are a total of nine 
metrics comprising measures of biological structure and function; each metric is scored either as a one 
(1), three (3), or five (5). The metric scores are summed then averaged across all nine metrics, resulting 
in an overall score ranging from 1.0 to 5.0.  
 
Fish IBI Metrics 

• Total number of fish species 
• Number of riffle benthic insectivorous individuals 
• Number of minnow species (Cyprinidae) 
• Number of intolerant species 
• Proportion of tolerant individuals 
• Proportion of individuals as omnivores/generalists 
• Proportion of individuals as pioneering species 
• Total number of individuals (excluding tolerant sp.) 
• Proportion with disease/anomalies 

 
To determine a narrative based on a final metric score, the following criteria shown in Table 2-4 are 
applied. These criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-4. FIBI scoring criteria. 

Score Narrative 
> or = 4.6 Excellent 
3.4 - 4.3 Good 
2.3 -3.2 Fair 
< 2.3  Poor 
 

Physical habitat data are collected using a modified EPA Rapid Bioassessment Protocol (RBP; Barbour et 
al., 1999) for riffle/run prevalent streams.  The following parameters were assessed during both spring 
(benthic macroinvertebrates) and summer (fish) sampling events.   

• Instream Cover (fish) 
• Epifaunal Substrate 
• Embeddedness 
• Channel Alteration 
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• Sediment Deposition 
• Frequency of Riffles 
• Channel Flow Status 
• Bank Vegetative Protection 
• Bank Stability 
• Riparian Vegetative Zone Width 

 
Biological Monitoring Results  

Results of the benthic macroinvertebrate sampling from 2016 through 2021 by subwatershed are listed 
below in Table 2-5.  BIBI narrative condition ratings for individual sampling locations are shown in Figure 
2-1. Data collected prior to 2016 were omitted from this analysis since the laboratory processing 
methods did not follow MBSS protocols, and therefore, may not be directly comparable. Additionally, 
results from the more recent sampling events should provide the best characterization of the current 
conditions. It should also be noted that the percentages shown in Table 2-5 are based on the number of 
samples collected during this time period rather than the percentage of sites throughout each 
subwatershed.  This is primarily due to the dataset being comprised of a mix of targeted and random 
sites, as well as routine monitoring sites with repeat samples, which are not necessarily representative 
of the entire subwatershed.  Sligo Creek had the largest proportion of samples rated as ‘Poor’ at 69% 
with 0% rated as ‘Excellent’.  Little Paint branch also had a majority of samples rated as ‘Poor’ at 67% 
with 0% rated as ‘Excellent’.  Northwest Branch had slightly below half (48%) of the samples rated 
‘Poor’, while and 40% were rated ‘Good’.  Paint Branch had the lowest proportion of samples rated 
‘Poor’ at 29%, while 40% were rated ‘Good’ and 4% were ‘Excellent’. 
 
Table 2-5. Benthic macroinvertebrate sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
BIBI Narrative Ratings 

Excellent Good Fair Poor 
Little Paint Branch 0% 33% 0% 67% 
Northwest Branch 0% 40% 13% 48% 

Paint Branch 4% 40% 28% 29% 
Sligo Creek 0% 31% 0% 69% 

 
Results of the fish sampling from 2016 through 2021 by subwatershed are listed below in Table 2-6.  FIBI 
narrative condition ratings for individual sampling locations are shown in Figure 2-2. It should also be 
noted that the percentages shown in Table 2-6 are based on the number of samples collected during 
this time period rather than the percentage of sites throughout each subwatershed.  This is primarily 
due to the dataset being comprised of a mix of targeted and random sites, as well as routine monitoring 
sites with repeat samples, which are not necessarily representative of the entire subwatershed.  Sligo 
Creek had the largest proportion of samples rated as ‘Poor’ at 17%, and an additional 67% rated as ‘Fair’. 
Northwest Branch had slightly more than half (52%) of the samples rated ‘Fair’, although no sites were 
rated ‘Poor’. Little Paint branch had small proportion of sites (17%) rated as ‘Fair’, while the remaining 
83% of samples were rated as ‘Good’.  Only 10% of Paint Branch sites were rated as either ‘Fair’ or 
‘Poor’, with the remaining 90% of sites rated ‘Good’ or ‘Excellent’. 
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Table 2-6. Fish sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
FIBI Narrative Ratings 

Excellent Good Fair Poor 
Little Paint Branch 0% 83% 17% 0% 
Northwest Branch 0% 48% 52% 0% 

Paint Branch 33% 56% 4% 6% 
Sligo Creek 0% 17% 67% 17% 

 
Physical Habitat Assessments 

Results of the physical habitat assessments from 2016 through 2021 by subwatershed are listed below 
in Table 2-7 through Table 2-10.  RBP habitat assessment narrative condition ratings for individual 
sampling locations are shown in Figure 2-3.  The following parameters were determined to be the most 
applicable to representing potential impacts from sediment and nutrient impairments; instream cover, 
epifaunal substrate, embeddedness, and sediment deposition, and are therefore the focus of the 
analysis. Narrative condition ratings are described in detail in EPA’s RBP document (Barbour et al., 
1999). 
 
For instream habitat, Northwest Branch had the largest proportion of records rated as ‘Poor’ at 9%, and 
an additional 39% rated as ‘Marginal’ (Table 2-7).  Sligo Creek had 6% rated as ‘Poor’, and an additional 
38% rated ‘Marginal’.  Only 1% of records in Paint Branch were rated ‘Poor’, while 45% were rated 
‘Marginal’.  There were no ‘Poor’ records observed in Little Paint Branch; however, half of records (50%) 
were rated as ‘Marginal’.   
 
Table 2-7. Physical habitat assessment results for Instream Habitat from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Instream Cover Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Little Paint Branch 7% 43% 50% 0% 
Northwest Branch 5% 46% 39% 9% 

Paint Branch 4% 50% 45% 1% 
Sligo Creek 6% 50% 38% 6% 

 
For epifaunal substrate, Northwest Branch had the largest proportion of records rated as ‘Poor’ at 7%, 
and an additional 61% rated as ‘Marginal’ (Table 2-8).  In Paint Branch 1% of records were rated ‘Poor’, 
while 68% were rated ‘Marginal’.  No ‘Poor’ ratings were observed in either Sligo Creek or Little Paint 
Branch, although 63% and 64% were rated as ‘Marginal’, respectively.   
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Table 2-8. Physical habitat assessment results for Epifaunal Substrate from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Epifaunal Substrate Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Little Paint Branch 0% 36% 64% 0% 
Northwest Branch 13% 20% 61% 7% 

Paint Branch 1% 30% 68% 1% 
Sligo Creek 0% 38% 63% 0% 

 
Northwest Branch had the largest proportion of records rated as ‘Poor’ at 21% for embeddedness, and 
an additional 46% rated as ‘Marginal’ (Table 2-9).  Little Paint Branch had 7% of records rated ‘Poor’ and 
57% were rated ‘Marginal’. Sligo Creek was only slightly better with 6% rated ‘Poor’ and 56% rated 
‘Marginal’. In Paint Branch 2% of records were rated ‘Poor’, while 57% were rated ‘Marginal’.   
 
Table 2-9. Physical habitat assessment results for Embeddedness from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Embeddedness Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Little Paint Branch 0% 36% 57% 7% 
Northwest Branch 5% 27% 46% 21% 

Paint Branch 1% 40% 57% 2% 
Sligo Creek 6% 31% 56% 6% 

 
Northwest Branch had the largest proportion of records rated as ‘Poor’ at 11% for sediment deposition, 
and an additional 84% rated as ‘Marginal’ (Table 2-10).  Paint Branch had 8% of records rated ‘Poor’ and 
73% were rated ‘Marginal’, followed closely by Little Paint Branch where 7% of records were rated 
‘Poor’ and the remaining 93% were rated ‘Marginal’. There were no ‘Poor’ records in Sligo Creek, which 
also had the lowest percentage of ‘Marginal’ records at 69%.  
 
Table 2-10. Physical habitat assessment results for Sediment Deposition from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Sediment Deposition Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Little Paint Branch 0% 0% 93% 7% 
Northwest Branch 0% 5% 84% 11% 

Paint Branch 3% 15% 73% 8% 
Sligo Creek 6% 25% 69% 0% 

 
Conclusions 

Biological and physical habitat impairments are generally widespread throughout the Anacostia River 
subwatersheds with some areas of lesser impairment in the upstream sections of the Paint Branch 
watershed north of Route 650 and in the Northwest Branch headwaters in the Sandy Spring area. 
Differences between BIBI and FIBI narrative conditions for many sites makes it difficult to inform a 
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targeted implementation approach using biological data.  For instance, benthic sampling at a given site 
may yield BIBI ratings of ‘Poor’ or ‘Fair’, while fish sampling may yield FIBI ratings of ‘Good’ or 
‘Excellent’.  Physical habitat data suggest sediment deposition impairments likely impact between 69% 
and 100% of sites in the Anacostia River drainage.  Although impaired epifaunal substrate also impacts 
between 63% and 69%, which may be the primary driver behind the high proportion of ‘Poor’ and ‘Fair’ 
benthic macroinvertebrate conditions.    
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Figure 2-1. Benthic Macroinvertebrate Sampling Results from 2016 – 2021. 
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Figure 2-2. Fish Sampling Results from 2016 – 2021. 
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Figure 2-3. RBP Habitat Assessment Results from 2016 – 2021. 
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2.2 Sources 
The major sources of nutrients in the Montgomery County portion of the Anacostia River watershed 
include stormwater runoff, subsurface drainage, land surface erosion, in-stream bank erosion and scour, 
and industrial and municipal point sources (MDE, 2008). Historically, agricultural activities, sand and 
gravel mining, and construction activities have been major sources of sediment in the watershed. 
Recently, stream channel erosion due to urbanization is considered the primary source of sediment, as 
well as runoff from urban land (residential, commercial, and industrial) (MDE, 2007). Trash sources in 
the Anacostia River watershed include point sources and nonpoint sources. Point sources include 
stormwater runoff from urban land and impervious surfaces and nonpoint sources are larger items of 
trash that could not be conveyed through the storm drain system or accidental or intentional dumping 
of materials (MDE, 2010).  
 

2.2.1 Land Use/Land Cover 

The type and density of various land uses can have a dramatic effect on water quality and stream 
habitat.  Forested areas slow stormwater flow and allow water to gradually seep into soils and drain into 
streams. Vegetation and soils bind nutrients and pollutants found within stormwater—improving water 
quality as it infiltrates the ground.  Developed areas, with a high percentage of impervious surfaces 
(buildings, paved roads, parking lots, etc.), increase the volume and/or flow of stormwater compared to 
forested areas with good vegetation—increasing the amount of pollutants entering streams.  Increased 
stormflow affects stream habitat negatively by increasing bank erosion and decreasing instream and 
riparian habitat.  Agricultural land, if managed incorrectly, can also impair streams with increases in 
nutrients, sediment, and bacteria. 
 
2013/2014 land use/land cover data from the Chesapeake Conservancy (CCLU) was used to characterize 
the watershed and identify likely sources of nutrient and sediment loads in the watershed, as well as 
help determine where BMPs may be needed (Figure 2-4). The CCLU data is a high resolution (one-meter) 
land use/land cover dataset developed from aerial photography and LiDAR elevation data. The CCLU 
data is used in the load calculations of the CBP WM P6 and the TIPP model and for consistency is used 
here to describe the watershed land use conditions.  
 
Land use/land cover data for the Montgomery County portion of the Anacostia River watershed is 
presented in Table 2-11. Tree canopy (forest, tree canopy over impervious, tree canopy over turf) 
accounts for the largest proportion of land cover in both the Northwest and Northeast Branch 
subwatersheds, followed by turf grass. Impervious non-road surfaces account for 12.3% of the Anacostia 
watershed area, while impervious roads account for 4.6% of the watershed. Approximately 71.2% of the 
Northwest and 67.0% of the Northeast watersheds are developed, and both watersheds contain very 
little agriculture land use.  
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Table 2-11. Land Use/Land Cover, Chesapeake Conservancy 2013/2014 Dataset, Montgomery County Portion of 
the Anacostia River Watershed  

*Fractional Turf (small) contains 70% turf grass and 30% mixed open. Fractional Turf (medium) contains 50% turf grass 
and 50% mixed open. Fractional Turf (large) contains 30% turf grass, 60% mixed open, 10% agriculture. Fractional 
Impervious contains 30% impervious and 70% mixed open.  

 
2.2.2 Impervious Surfaces 

Impervious surfaces concentrate stormwater runoff, accelerate flow rates and direct stormwater to 
receiving streams, where it can cause stream erosion and habitat degradation. Runoff from impervious 
surfaces picks up and washes off pollutants and tends to have higher pollutant concentrations than 
runoff generated from pervious areas. In general, undeveloped watersheds with small amounts of 
impervious cover are more likely to have better water quality in local streams than urbanized 
watersheds with greater amounts of impervious cover. Impervious cover is a primary factor when 
determining pollutant characteristics and loadings in stormwater runoff.The degree of imperviousness in 
a watershed also affects aquatic life.  There is a strong relationship between watershed impervious 
cover and the decline of a suite of stream health indicators. As imperviousness increases, the potential 
stream quality decreases with most research suggesting that stream quality begins to decline at or 
around 10 percent imperviousness (Schueler, 1994; CWP, 2003). However, there is considerable 
variability in the response of stream indicators to impervious cover observed from 5 to 20 percent 
imperviousness due to historical effects, watershed management, riparian width and vegetative 
protection, co-occurrence of stressors, and natural biological variation. Because of this variability, one 
cannot conclude that streams draining low impervious cover will automatically have good habitat 
conditions and high-quality aquatic life. 
 
Impervious surfaces make up 23.3% of the Montgomery County portions of the Northeast Branch 
subwatershed, 22.9% of the Northwest Branch subwatershed, and 23.1% of the entire Anacostia River 
watershed (Figure 2-5). Impervious surface coverage is generally lowest in the northern portion of the 
watershed and highest in communities along the Route 29 and 97 corridors, including Silver Spring, 
White Oak, and Wheaton. 

Land Use/Land Cover 
Category 

Northeast Branch Northwest Branch Anacostia Total 

Acres % of 
Watershed Acres % of 

Watershed Acres % of 
Watershed 

Impervious Road  619.2  4.7%  1,184.7  4.6%  1,803.9  4.6% 
Impervious Non-Road  1,762.2  13.4%  3,029.6  11.7%  4,791.8  12.3% 
Tree Canopy over Impervious  567.1  4.3%  1,714.3  6.6%  2,281.4  5.9% 
Water  57.3  0.4%  93.0  0.4%  150.3  0.4% 
Floodplain Wetland  197.7  1.5%  173.0  0.7%  370.7  1.0% 
Other Wetlands  71.8  0.5%  26.1  0.1%  97.9  0.3% 
Forest  3,495.7  26.6%  5,993.9  23.2%  9,489.6  24.4% 
Tree Canopy over Turf  2,848.4  21.7%  6,641.7  25.7%  9,490.1  24.4% 
Mixed Open  391.1  3.0%  815.0  3.2%  1,206.1  3.1% 
Fractional Turf*  1,234.1  9.4%  2,189.8  8.5%  3,423.9  8.8% 
Fractional Impervious*  124.3  0.9%  5.1  0.0%  129.4  0.3% 
Turf Grass  1,646.6  12.5%  3,622.4  14.0%  5,269.0  13.5% 
Agriculture  117.0  0.9%  320.9  1.2%  437.9  1.1% 

Total 13,132.5 100% 25,809.5 100% 38,942.3 100% 
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Figure 2-4. Chesapeake Conservancy Land Use/Land Cover (2013/2014 conditions) of the Montgomery County 
Portion of the Anacostia River Watershed 
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Figure 2-5. Impervious Cover (2020 conditions) of the Montgomery County Portion of the Anacostia River 
Watershed (Montgomery County, 2022c) 
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2.3 Anticipated Growth 
Future urban sector growth and the anticipated increase in urban loads that may result are expected to 
be controlled by two elements: stormwater management to the maximum extent practicable (MEP) that 
is required with new development and anticipated “Accounting for Growth” policies. This 
implementation plan is developed to treat the reduction required from the initial baseline year load, 
calibrated to the current Bay model. Based on guidance from MDE, TMDL restoration planning should 
focus on the untreated and undertreated areas associated with the urban footprint at the time of the 
TMDL baseline (MDE, 2014a). Future load and loads potentially added to the urban sector since the 
baseline year to present, are not accounted for here as they are addressed under other programs 
described below. 
 

2.3.1 Plans for Future Growth 

The Thrive Montgomery 2050 Planning, Housing, and Economic Development Committee Draft plan 
(Montgomery County, 2021a) was passed by the Montgomery County Council in October 2022. The 30-
year plan is the County’s update to their general plan and provides a framework for future plans and 
development to achieve economic competitiveness, racial and social equity, and environmental 
sustainability. The plan has an emphasis on focusing growth in targeted areas, emphasizing walking, 
biking, and transit, and protecting areas outside target growth areas such as the Agricultural Reserve 
and parks. The Agricultural Reserve is a designated land use zone that was created in 1980 by the 
Montgomery County Council to preserve 93,000 acres of farmland and rural space in the northwestern 
part of the county. The Anacostia River watershed does not contain any land under the Agricultural 
Reserve. 
 
The Thrive Montgomery plan states that “Montgomery County is growing more slowly than in past 
decades, but our population is still projected by the Metropolitan Washington Council of Governments 
to increase by about 200,000 people over the next 30 years.” It goes on to state that 85% of the 
County’s land is already developed, and there is little land left to accommodate this projected growth 
since a significant portion of the County’s land is either protected within the Agricultural Reserve or 
under the stewardship of the Parks Department. Compact, corridor-focused growth will make 
development more environmentally sustainable, limiting the footprint of development, and encouraging 
walking, biking, and public transit use.  
 
The emphasis on compact growth within the Thrive Montgomery plan will result in redevelopment of 
areas developed prior to new stormwater requirements, which should result in increased stormwater 
management of previously uncontrolled impervious areas. Montgomery County requires redevelopment 
to meet the same stormwater management standard as new development, which exceeds state 
requirements. Redevelopment in areas of high impervious surface cover should slow the increase of 
impervious surface coverage across the County. Compact growth should also reduce development 
pressure on rural and natural areas (Montgomery County, 2021a).   
 

2.3.2 Offsetting Nutrient and Sediment Loads from Future Growth 

Despite intentional and compact growth and development in the County, pollutant loading from urban 
stormwater sources is still expected to increase as the population grows. It is anticipated that new 
development will make use of environmentally sensitive design (ESD) stormwater treatment to the MEP 
in accordance with MDE’s Stormwater Regulations. 
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Maryland’s 2007 Stormwater Management Act went into effect in October of 2007, with resulting 
changes to COMAR and the 2000 Maryland Stormwater Design Manual in May of 2009. County law 
implementing the state regulations went into effect in August of 2010. The most significant changes 
relative to watershed planning are in regard to the implementation of ESD. The 2007 Act defines ESD as 
“using small-scale stormwater management practices, nonstructural techniques, and better site 
planning to mimic natural hydrologic runoff characteristics and minimize the impact of land 
development on water resources.”  
 
In addition to the 2007 Stormwater Management Act, the following programs mitigate pollutant loading 
impacts from new development: 1991 Forest Conservation Act, 1997 Priority Funding Areas Act, 2009 
Smart, Green & Growing Planning Legislation, 2010 Sustainable Communities Act, 2011 Best Available 
Technology Regulation, and the 2012 Sustainable Growth & Agricultural Preservation Act. Part VI Special 
Programmatic Conditions of Montgomery County’s 2021 NPDES MS4 permit states that “any additional 
loads will be offset through Maryland’s Aligning for Growth policies and procedures as articulated 
through Chesapeake Bay milestone achievement” (MDE, 2021a).  
 
Anticipated “Accounting for Growth” policies will help address any residual load (TN: 50%, TP: 40%, TSS: 
10%, and bacteria: 30%) that may potentially be uncontrolled by development-based stormwater 
controls. As required by the State’s Watershed Implementation Plan (Bay Restoration Plan), Maryland is 
developing an Accounting for Growth (AFG) policy that will address the expected increase in the State’s 
pollution load from increases in population growth and new development. While not currently a fully 
formed policy, the State’s plan, as of the Final Report of the Workgroup on Accounting for Growth in 
Maryland (August 2013) focuses on two elements: 1) the strategic allotment of nutrient loads to large 
wastewater treatment plants, upgraded to the best available technology; and 2) the requirement that all 
other new loads must be offset by securing pollution credits. Maryland’s Phase III WIP (MDE, 2019) 
describes the states approach to accounting for growth as follows: 
 

“Because Maryland does not have regulations in place to offset increased loads from 
new sector growth, the State currently offsets loads through accelerated pollution 
reductions in the wastewater and agricultural sectors. Additionally, Maryland has land 
conservation, preservation, and growth management programs that limit growth 
impacts to the natural environment. To sustain Chesapeake Bay restoration and 
accommodate projected growth, Maryland needs to implement an adaptive growth 
policy through the accountability and adaptive management framework. This 
framework must regularly revisit sector-loading trends and provide sufficient offsets to 
stay under the State’s pollution reduction targets.” 

 
3 Best Management Practices 
Best management practices (BMPs) include both structural practices and programmatic practices that 
provide management and, in some cases, restoration of water quality and natural resources. The BMPs 
in this plan are either already implemented or are planned for implementation to achieve and maintain 
the Anacostia River nutrient, sediment, and trash local TMDL reductions. This section describes the 
types of BMPs being implemented in the watershed. Load reductions that result from these measures 
are discussed in Section 4.  
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3.1 BMP Definitions and Treatment 
This section briefly describes each practice and includes a summary of the nutrient, sediment, and trash 
reductions achieved with each type. Associated BMP names used in the TIPP are included in italics.  
 

3.1.1 BMPs for Nutrient and Sediment Load Reduction 

The recommended BMP practices are approved by MDE, described in the 2021 MS4 Accounting 
Guidance (MDE, 2021b) and included as BMPs in the TIPP tool. Exceptions to this are dry ponds which 
include dry detention ponds and dry extended detention ponds. These practices are no longer 
considered for future implementation; however, there are many existing facilities that are still actively 
managing runoff throughout the County. Dry ponds are often cost-effective opportunities for retrofit to 
provide water quality treatment so they are described here as well. The practices include: 
 
Stormwater BMPs 

• Bioretention — An excavated pit backfilled with engineered media, topsoil, mulch, and 
vegetation. These are planting areas installed in shallow basins in which the storm water runoff 
is temporarily ponded and then treated by filtering through the bed components, and through 
biological and biochemical reactions within the soil matrix and around the root zones of the 
plants. Bioretention includes an underdrain. Rain gardens function similar to and therefore are 
modeled as bioretentions. However, rain gardens do not include an underdrain. BMP Short 
Name(s) used in the TIPP = BioRetNoUdAB / BioRetUdAB / BioRetUdCD 

• Bioswales — An open channel conveyance that functions similarly to bioretention. Unlike other 
open channel designs, there is additional treatment through filter media and infiltration into the 
soil. BMP Short Name(s) used in the TIPP = Bioswale 

• Dry Detention Ponds – Depressions or basins created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow, primarily providing quantity 
control. These devices are designed to improve quality of stormwater using features such as 
swirl concentrators, grit chambers, oil barriers, baffles, micropools, and absorbent pads to 
remove sediments, nutrients, metals, organic chemicals, or oil and grease from urban runoff. 
BMP Short Name(s) used in the TIPP = Dryponds 

• Dry Extended Detention Ponds – Depressions created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow or groundwater infiltration 
following storms. They are similar in construction and function to dry detention basins, except 
that the duration of detention of stormwater is designed to be longer, allowing additional wet 
sedimentation to improve treatment effectiveness. BMP Short Name(s) used in the TIPP = 
ExtDryPonds 

• Green Roof – Green roofs are alternative surfaces that replace conventional construction 
materials and include a protective cover of planting media and vegetation, reducing impervious 
cover and more closely mimicking natural hydrology. “Extensive” green roof is a lightweight 
system where the media layer is between two and six inches thick and is limited to low-growing 
herbaceous plants. “Intensive” green roofs have thicker soil layers and are capable of supporting 
trees and shrubs. Modeled in the TIPP as Runoff Reduction (RR).  

• Impervious Disconnection – Disconnecting existing impervious area runoff from stormwater 
drainage systems such as directing rooftops and/or on-lot impervious surfaces to pervious areas 
with amended soils.  Modeled in the TIPP as Runoff Reduction (RR). 

• Infiltration — A depression or trench to form a shallow basin where sediment is trapped and 
stormwater infiltrates into the soil. No underdrains are associated with infiltration basins and 
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trenches, because by definition these systems provide complete infiltration. Design 
specifications require infiltration basins and trenches to be built in good (A and B) soil types; 
they are not constructed on poorly draining soils, such as C and D soil types. Dry wells, 
infiltration basins, infiltration trenches, and landscaped infiltration are all examples of this 
practice type. BMP Short Name(s) used in the TIPP = Infiltration / InfiltWithSV 

• Permeable Pavement - Pavement or pavers that reduce runoff volume and treat water quality 
through both infiltration and filtration mechanisms.  Water filters through open voids in the 
pavement surface to a washed gravel subsurface storage reservoir, where it is then slowly 
infiltrated into the underlying soils or exits via an underdrain. BMP Short Name(s) used in the 
TIPP = PermPavNoSVNoUdAB / PermPavNoSVUdAB / PermPavNoSVUdCD / PermPavSVNoUdAB / 
PermPavSVUdAB / PermPavSVUdCD 

• Rainwater Harvesting – Rainwater harvesting practices intercept and store rainfall for future 
use. The capture and re-use of rainwater promotes conservation, as well as reduces runoff 
volumes and the discharge of pollutants downstream. Rainwater harvesting includes rain barrels 
and larger storage tanks or cisterns. Modeled in the TIPP as Runoff Reduction (RR). 

• Sheetflow to Conservation – Directing stormwater runoff from developed land to adjacent 
natural planted areas where it can soak into or filter over the ground. Modeled in the TIPP as 
Runoff Reduction (RR). 

• Urban Filtering - Practices that capture and temporarily store runoff and pass it through a filter 
bed of either sand or an organic media. There are various sand filter designs, such as above 
ground, below ground, perimeter, etc.  An organic media filter uses another medium besides 
sand to enhance pollutant removal for many compounds due to the increased cation exchange 
capacity achieved by increasing the organic matter. These systems require yearly inspection and 
maintenance to receive pollutant reduction credit. BMP Short Name(s) used in the TIPP = Filter / 
UrbFilterRR / UrbFilterST 

• Vegetated Open Channels - Open channels are practices that convey stormwater runoff and 
provide treatment as the water is conveyed and include bioswales.  Runoff passes through 
either vegetation in the channel, subsoil matrix, and/or is infiltrated into the underlying soils. 
BMP Short Name(s) used in the TIPP = VegOpChanNoUdAB / VegOpChanNoUdCD 

• Wet ponds or wetlands — A water impoundment structure that intercepts stormwater runoff 
then releases it at a specified flow rate. These structures retain a permanent pool and usually 
have retention times sufficient to allow settlement of some portion of the intercepted 
sediments and attached pollutants. Until 2002 in Maryland, these practices were generally 
designed to meet water quantity, not water quality objectives. Wet ponds and wetlands are 
now designed for both water quantity and quality objectives; nitrogen reduction is minimal, but 
phosphorus and sediment are reduced. BMP Short Name(s) used in the TIPP = WetPondWetland 

• Stormwater Conversions – Stormwater conversions, or retrofits, may include converting dry 
ponds, dry extended detention ponds, or wet extended detention ponds into wet pond 
structures, wetlands, or infiltration basins. Load reductions are calculated in the TIPP for both 
the prior BMP type, as a negative reduction, and the retrofit BMP type to calculate the net 
reductions from conversion of the facility (i.e., additional treatment). This is the suggested 
approach by MDE to prevent double counting reductions from retrofits.  

Land Use Conversion BMPs 

• Impervious Surface Reduction - Reducing impervious surfaces by direct removal to promote 
infiltration and percolation of runoff storm water. Land Use Conversion(s) in TIPP = Converting 
from Aggregate Impervious to Turf / Converting from Aggregate Impervious to Forest 
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• Forest Planting – Urban forest planting is planting trees on urban pervious areas at a density 
that would produce a forest-like condition over time.  The planting area must be at least 0.5 
contiguous acres and have a survival rate of 100 trees planted per acre. At least 50% of the trees 
should have a 2-inch diameter or greater, or a 1-inch caliper at the time of planting. Land Use 
Conversion in TIPP = Converting from Turf to Forest 

• Riparian Forest Planting – Riparian forest buffers are planted adjacent to a stream, with a 
recommended buffer of 100 feet and a 35-foot minimum width required. Land Use Conversion 
in TIPP = Converting from Turf to Forest with Buffer 

• Urban Tree Canopy Planting - Urban tree canopy planting is the conversion of pervious turf to 
tree canopy over turf. The understory remains managed (regularly mowed and/or fertilized). 
Survival rate is assumed to be 100% and trees are not required to be planted in a contiguous 
area. Land Use Conversion in TIPP = Converting from Turf to Tree Canopy over Turf 

• Street Trees – Street trees are any tree planting that occurs over an impervious surface (e.g., 
trees planted in sidewalk boxes on a roadside curb). Survival rate is assumed to be 100% and 
trees are not required to be planted in a contiguous area.  Land Use Conversion in TIPP = 
Converting from Aggregate Impervious to Tree Canopy over Aggregate Impervious  

• Conservation Landscaping – Conservation landscaping refers to areas of managed turf that are 
converted into perennial meadows using species that are native to the Chesapeake Bay region. 
Land Use Conversion in TIPP = Converting from Turf to Mixed Open 

Alternative BMPs 

• Stream Restoration – Stream restoration in urban areas is used to restore the urban stream 
ecosystem by restoring the natural hydrology and function of a stream, helping to improve 
habitat and water quality conditions in degraded streams. Load reductions calculated in the TIPP 
using the default rate will be replaced with individual site-specific values once protocol 
information is available. Details on the protocols can be found in the Consensus 
Recommendations for Improving the Application of the Prevented Sediment Protocol for Urban 
Stream Restoration Projects Built for Pollutant Removal Credit (Wood, 2020) and Consensus 
Recommendations to Improve Protocols 2 and 3 for Defining Stream Restoration Pollutant 
Removal Credits (Wood and Schueler, 2020). 

• Outfall Stabilization – Per the report Recommendations for Crediting Outfall and Gully 
Stabilization Projects in the Chesapeake Bay Watershed (Hanson et. al, 2019), outfall 
stabilization projects are an engineering approach to design a stable channel to dissipate energy 
that extends from the upland source to the stream channel. Load reductions from outfall 
stabilization projects are creditable only if Protocol 5 is applied.  

• Street Sweeping — Street sweeping is an annual practice that must be tracked and reported 
each year to receive load reduction credit. Per the MDE 2021 MS4 Accounting Guidance (MDE, 
2021b), MS4 jurisdictions may generate varying load reduction credit based on a range of 
sweeping schedules and type of sweeper used.  

• Storm Drain Cleaning – Storm drain cleaning includes direct removal of sediments from the 
catch basin of the storm drain system. Storm drain cleaning is an annual practice that must be 
tracked and reported each year to receive load reduction credit. Per the MDE 2021 MS4 
Accounting Guidance (MDE, 2021b), load reduction credit is available when the mass of 
nutrient-rich catch basin sediments is measured and physically removed from the storm drain 
system. Load reductions vary based on the material removed: organic or inorganic. At this time, 
the County is not weighing organic and inorganic material separately; so, an assumption of the 
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percentage of organic and inorganic material is being used to support the modeling calculations. 
Predominant material type will be visually determined in the future.  

• Maryland Urban Nutrient Management – Nutrient Management Maryland Commercial 
Applicators and Do It Yourself BMPs credit nitrogen reductions to urban lawns based upon 
Maryland legislation and regulations related to TN fertilizer content and application (CBP, 2020). 
Urban Nutrient Management BMPs also receive TP credit if implemented after 2014 when the 
Fertilizer Act was passed (MDE, 2021c). The Urban Nutrient Management data comes from a 
statewide number of acres provided to MDE by Maryland Department of Agriculture. These 
acres are distributed by the CBP WM P6 to County/watershed implementation levels. 

The associated reduction efficiency percentages by BMP (short name and full names included) are 
presented in Appendix A-1. All BMP nutrient and sediment efficiencies are consistent with the MDE 
2021 MS4 Accounting Guidance document (MDE, 2021b). 

3.1.2 BMPs for Trash Load Reduction 

In addition to the stormwater BMPs and alternative practices described in Section 3.1.1., programmatic 
BMPs will be implemented for trash reductions. BMP types that do not provide trash reductions were 
excluded from the modeling.  

This section briefly describes each practice and data entry into the TIPP. The associated reduction 
efficiency percentages by BMP (short name and full names included) are presented in Appendix A-2. 
BMP efficiencies were derived from various sources as noted in Appendix A-2.  

Stormwater Management BMPs 

• The following stormwater management BMPs provide trash reductions; see Section 3.1.1. for 
BMP descriptions. Conventional and ESD stormwater BMPs are assigned a 95% removal credit 
under the assumption that trash and debris would be captured by forebays, in-system 
vegetation, trash racks, and outlet structures. This factor was used in Biohabitats (2012) and the 
assumption is based on the Santa Clara Valley Urban Runoff Pollution Prevention Program Trash 
BMP Toolbox Treatment and Institutional Controls (SCVURPPP, 2007). No recent research 
reports or monitoring results were found which would invalidate this assumption. 

o Bioretention/Rain Gardens 
o Bioswale  
o Dry Detention Ponds and Hydrodynamic Structures 
o Dry Extended Detention Ponds  
o Infiltration Practices  
o Filtering Practices 
o Wet Ponds and Wetlands 

Alternative BMPs 

• Street Sweeping – The San Francisco Bay Area Stormwater Management Agencies Association 
conducted a study of trash accumulation and removal by street sweeping which appears to be 
the first to focus on effectiveness of trash removal as opposed to pollutant removal (BASMAA, 
2016). Based on the results of tests in three locations, the County is making the assumption that 
any sweeping activity will remove 75% of the load. The current arterial sweeping reported in the 
FY21 Annual Report is anticipated to meet the sweeping requirements discussed in the study 
which will be sufficient to meet this goal. 
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• Storm Drain Cleaning – Storm drain cleaning is a practice that can be effective to remove trash 
from storm drains before it is discharged to streams (i.e., above outfalls). Modeling for trash 
removal depends on two variables: the amount of material removed with this practice and the 
fraction of the material removed which is trash. The amount of material can be determined 
either by weighing what is collected and tracking it over the course of a year, or by tracking the 
number of inlets cleaned and applying an average weight of material per inlet. The County is 
using the assumption that 4% of total dry (dewatered) weight of collected material removed 
from storm drain cleaning is trash, per a MDOT SHA study completed in 2018 (Law et al., 2018). 

Programmatic BMPs 

• Outreach/Education Programs – Anti-litter campaigns and school-based educational programs 
provide 12% reduction of trash loads based on two variables. First, the amount of residential 
land use influenced by school age children was assumed to be 50%. Second, the effectiveness of 
messaging was based on variables from the Watershed Treatment Model (WTM) (Caraco, 2013). 
The approach to estimating outreach effectiveness dates from a study by the Center for 
Watershed Protection in 1999.  

• Recycling Education – Continued waste reduction, reuse, and recycling education and 
investigations provides an assumed 25% reduction of the weight of recyclable materials from 
areas that have recycling services. This efficiency is based on the County’s Aiming for Zero Waste 
Plan that presents the County’s goal to recycle 70% of its waste stream by the end of 2020 (HDR, 
2018) with the assumption that recycling education is part of the overall program. We are 
assuming recyclable material (i.e., aluminum, glass and plastic bottles) accounts for 52% of trash 
loads, which is an average calculated from % by weight trash data reported in Montgomery 
County Annual Reports FY2017 – FY2021.  

• Volunteer Clean-ups – The load removed from the following volunteer clean-up programs is the 
number of bags filled, multiplied by the average weight of a bag of trash factoring in a reduction 
due to wet weight of the litter removed. The wet weight conversion factor is 0.7 X 25 X 0.917; 
where, 0.7 = MS4 allocation, 25 = average weight of a plastic bag in lbs, and 0.917 = wet weight 
reduction (Kokolis and Gallagher, 2016). 

o Stream Clean-ups – Adopt-a-Stream Cleanups is a strategy taken from the Anacostia 
Watershed Trash Reduction Plan (AWS, 2008). Trash reduction with this practice is 
calculated based on the weight of trash removed during stream cleanups. The key 
assumption is that 100% of the material collected is trash. Data are collected by 
volunteer cleanup participants, who report the number and size of bags collected to 
DEP.  

o Adopt-a-Road Clean-ups – Montgomery County DOT’s Adopt-A-Road Program supplies 
community groups with equipment in exchange for their voluntary services of picking up 
trash along roadways. Trash reduction with this practice is calculated based on the 
weight removed during roadside cleanups. The key assumption is that 100% of the 
material is trash. Data are collected by volunteer cleanup participants, who report the 
number and size of bags collected to the County Department of Transportation.  

o Plogging and Community Clean-ups – During April 2021, DEP launched a new program 
for individual cleanup efforts called Plogging, a combination of jogging and picking up 
litter. Volunteers who register for the program receive cleanup supplies and report their 
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cleanup data (i.e., number of bags of trash collected) online. DEP uses social media to 
promote the program to residents.  

• Litter Collected Along Roadside Drainage Areas – Montgomery County DOT maintains roadside 
drainage areas throughout the County which include concrete gutters, drainage ditches, and 
shoulders adjacent to the drainage ditches. This requires the mowing of the grass shoulders 
along the roadway. During mowing operations, DOT performs a collection of litter along 
shoulder drainage areas to prevent it from entering the storm drain system. Bags are collected 
and recorded daily and deposited at the Transfer Station on Shady Groove Road. Load 
reductions are calculated using the same wet weight conversion factor as stream cleanups  

• Contract Clean-ups – The County will pursue conducting contractor cleanups in more 
challenging locations within the Anacostia watershed. Metropolitan Washington Council of 
Governments (MWCOG) performed a trash hot spot analysis within the Anacostia watershed for 
DEP. Some of these locations identified will require a more physical effort than groups of 
volunteers can be expected to perform. In FY23, DEP will explore entering into a contract with a 
vendor to remove the trash in these hot spot areas. DEP expects to work with both MNCPPC and 
private property owners as these hot spot sites are located.  County staff will visit the sites for 
clean-up to evaluate the type and composition of litter found at the site. It is expected that both 
MS4 WLA and LA litter will be found at the site.  The Contractors will be expected to separate 
the LA litter from the MS4 WLA litter. Bagged items will be weighed and taken to the County’s 
Transfer Station. Depending on the site, a dumpster may be brought in to collect the litter and 
trash.  The Anacostia trash work group approved the use of a 0.75 load reduction factor to be 
used for these sites to account for LA trash and litter. 

• Carryout Plastic Bag Tax– The County implemented a carryout bag tax in 2012. All businesses 
are required to tax 5 cents for each disposable bag provided at the point of sale. In FY22, 
74,767,567 disposable bags were taxed. According to the U.S. Census Bureau, the County 
population reported in the 2020 Census is 1,062,061 people. This averages to just under six 
disposable bags bought per County resident each month. In FY22, DEP distributed over 10,000 
reusable bags to the community. This was achieved through the County’s partnership with 
Manna Foods and other smaller food bank organizations. DEP continued the annual holiday 
campaign with a strong message to use reusable bags for holiday shopping. Over the 
Thanksgiving weekend, 2,600 reusable bags stuffed with flyers about greening your holidays 
were given out at County ABS stores. Countywide plastic bag tax is a strategy taken from the 
Anacostia Watershed Trash Reduction Plan (AWS, 2008) that is estimated to result in a 30% 
reduction of the weight of plastic bags littered in the Anacostia River. We are assuming the 
weight of plastic bags accounts for 22% of trash loads, which is an average calculated from 
percent by weight trash data reported in Montgomery County Annual Reports FY2017 – FY2021.   

• Polystyrene Ban – In FY21, the County Executive introduced, and the County Council passed 
legislation to ban the use and sale of rigid polystyrene (Styrofoam®) food service ware, 
effectively increasing the existing ban on expanded polystyrene to include all polystyrene food 
service items. The DEP continues efforts to educate businesses; affected retailers; County 
agencies, contractors, and lessees; and the public about the County’s ban on using and selling 
expanded polystyrene  food service ware and loose‑fill packing peanuts. DEP issued 38 written 
notices and 6 citations. DEP also posts an annual update on information pertaining to alternative 
recyclable and compostable food service ware on its website and investigated complaints 
received regarding noncompliance. No trash reduction by weight has been accounted for with 
this BMP under the assumption that food service carry-out / take home containers will still be 
used and that paper, cardboard, or plastic alternatives used instead of polystyrene will still be 
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littered at the same rate as polystyrene containers were previously. The ban should reduce toxic 
and non-biodegradeable trash from streams, however and therefore has an overall 
environmental benefit.  

• Straw Ban – In FY21, the County Executive proposed, and the County Council passed, legislation 
pertaining to drinking straws, requiring that restaurants and food service businesses provide 
straws to dine-in customers only upon request. The legislation further requires any straws 
provided be either reusable or made from only marine degradable or home compostable 
materials. DEP maintains education programs to work with numerous partners providing 
information to affected businesses as well as an enforcement program to investigate complaints 
received of noncompliance. The enforcement program gave 2 verbal warnings in FY22. Weight is 
calculated using average number of beverages served daily nationwide (856), a pro-rated 
number of fast food restaurants in the watershed (100), and the weight of each plastic straw 
(0.015 oz). Because straws will be available if requested, a 75% reduction is assumed.  

• Littering and Illegal Dumping Enforcement – Littering and illegal dumping enforcement and 
dumpster management provides a 5% reduction of trash loads from industrial and commercial 
“hotspot” land use based on assumptions in WTM (Caraco, 2013) associated with other 
outreach and education programs. This BMP assumes 100% of industrial and commercial 
hotspot areas are targeted and 8% awareness and 60% effectiveness, or 1.0 x 0.08 x 0.6 = 0.05 
(Biohabitats, 2012).  

• Trash Nets/Trash Traps – The load removed from instream controls from trash nets or traps is 
the number of bags filled, multiplied by the average weight of a bag of trash factoring in a 
reduction due to wet weight of the litter removed. The wet weight conversion factor is 0.7 X 25 
X 0.917; where, 0.7 = MS4 allocation, 25 = average weight of a plastic bag in lbs, and 0.917 = wet 
weight reduction (Kokolis and Gallagher, 2016). 

• Solid Waste Law Enforcement – The County has several programs that enforce solid waste laws 
that prohibit littering and dumping of trash: 

o Department of Housing and Community Affairs (DHCA) Clean and Lien Program. The 
DHCA Code Enforcement Division investigates and enforces violations of litter code on 
private property. During FY22, the agency issued 90 civil citations pertaining to trash and 
solid waste issues to property owners in the Anacostia watershed. 

o Department of Environmental Protection Illegal Dumping Enforcement program.  During 
FY22, 311 complaints were made concerning the illegal dumping of solid waste. The DEP 
investigated illegal dumping complaints and issued 11 formal enforcement actions (3 
civil citations with fines totaling $1,500 and 8 NOVs) and numerous warning letters. 

o Department of Environmental Protection Recycling and Resource Management Division 
manages multiple enforcement programs which contribute to our litter reduction 
programs. These programs’ primary function is to ensure that materials are recycled 
correctly, and solid waste is disposed of properly in accordance with the County code 
and regulations. The type of enforcement includes violations of vehicle covering 
requirements that prevent loss of trash from leaving the vehicle and education and 
enforcement of the County’s recycling laws for multi-family and businesses. 

• Increased Recycling/Waste Management Bins – Trash and recycling bins in public places can 
have an impact on reducing litter.  The number, size, and shape of the bin can help prevent trash 
on the ground.  Studies have shown that the more trash receptacles present in the community 
can lead to lower littering rates. DEP SORTT program provides site specific recommendations to 
increase and maximize collection of recyclable materials, and when necessary, increase size of 
recycling collection containers, increase the number of additional recycling collection containers 
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and/or increase the frequency of recycling collection services. This work includes distributing 
baby blue in-dwelling unit recycling bins, Slim Jim recycling containers, and Waste Watcher XL 
recycling containers to multi-family properties, businesses, and organizations  

3.2 BMP Database 
The County relies on geographic information system (GIS) databases and other data sources to spatially 
locate projects and manage tables of data related to projects. Features are tracked spatially with records 
of the necessary treatment values, statuses, built dates, BMP information, and planning information 
needed for reporting and modeling. These datasets generate the input data that are used to measure 
progress towards TMDL reduction targets. Regular review and upkeep of the data is imperative to this 
process. The growth and development of this spatial database is a critical component of the reporting 
and tracking capability of the County.  
 
The County’s MS4 geographic data and related datasets were recently transitioned to MDE’s NPDES 
geodatabase and initial modeling was performed concurrent with the geodatabase redesign effort. The 
County will continue to manage the geodatabase, make updates when necessary, and link consolidated 
BMP data from the various geodatabase tables to output formats for modeling. 
 
3.3 Implementation Status and Planning Tiers 
The County tracks implementation status against restoration and TMDL goals. Status is based on 
progress in planning, design, and construction of structural, ESD, and alternative BMPs. As described in 
Section 3.2, the information for these BMPs is stored in a database with the project development status 
identified as Complete, Under Construction, In Design, Planned, Potential, or To Be Determined (TBD) 
for each BMP. Unit treatment (e.g., impervious and turf acres, acres converted, linear feet) for each type 
of BMP is grouped based on project status and built date and entered into the TIPP. This allows the 
County to assess pollutant reduction progress in near real time and plan BMPs needed to meet the 
remaining reduction goal. Modeling in the TIPP is described in Section 4.1. Definitions of the project 
statuses are provided below.  
 

• Complete: Projects that have completed construction and include a built or install date 
• Under Construction: Projects that have completed the design phase and are currently under 

construction; these projects do not yet have a built date 
• In Design: Projects that are currently in design and have not started construction; these projects 

do not yet have a built date 
• Planned: Projects included in the County’s Capital Improvement Projects (CIP) database but with 

no open task order at this time 
• Potential: Placeholders for projects that will be implemented through upcoming Design-Build 

and Pay for Performance contracts  
• To Be Determined (TBD): Project opportunities from past watershed assessments that are: in 

the SWM/Stream Restoration suitable area (Medium and High), within the MS4 permit area (for 
SWM), and outside of the treated area (for SWM). Additional hypothetical projects needed to 
hit the TMDL target are also included in this category.  
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4 Expected Load Reductions 
Current and future BMP implementation and associated load reductions are presented below in sections 
4.2 and 4.3, respectively. Refer to Section 4.1 for a detailed description of the modeling approach used 
and how the County’s analyses and methods are comparable with MDE’s TMDL analyses.  
 
4.1 Modeling Approach 
The original Anacostia Watershed Implementation Plan (Biohabitats, 2012) used the Watershed 
Treatment Model (WTM) to estimate nutrient, sediment, and trash sources and treatment options for 
the Anacostia River watershed. In 2021, MDE released their TMDL TIPP tool (MDE, 2021c). As noted in 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs), “MDE requires jurisdictions to 
use this tool for consistency among load reduction calculation methodologies and ease of reporting 
progress” (MDE, 2022c). The TIPP spreadsheet tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process. The spreadsheet tool estimates 
load reductions at various points in the watershed planning process, allowing users to assess current 
progress and future BMP implementation. Land use specific loading rates are multiplied by an amount, 
which may be acres or systems depending on the load source, to calculate loads coming off the land. 
The land use loading rates used in this spreadsheet are Chesapeake Bay Phase 6 CAST-2017d Watershed 
Model No Action (No BMP) scenario loading rates aggregated at the 8-digit watershed scale by county 
and include STB loads determined by a variation of the method used to determine STB load in the MDE 
2021 MS4 Accounting Guidance document (MDE 2021b). These loads account for inconsistencies in load 
distribution between the Phase 5 and 6 model. Nitrogen, phosphorus, and sediment loading rates as of 
the April 2022 version of the TIPP are included in Appendix A-1.  
 
The TIPP spreadsheet tool estimates load reductions for TN, TP, and TSS at two different scales: Edge-of-
Stream (EOS) and Edge-of-Tide (EOT). EOS loads in this spreadsheet are calculated using the methods 
and BMP efficiencies recommended by the expert panels approved by the Chesapeake Bay Program. 
The EOS scale is used for local TMDL modeling and the County’s implementation plans. The EOT scale 
incorporates in-stream uptake, processing, and transport that affects nutrient and sediment loads from 
the upstream source to the receiving water body (in this case, the Chesapeake Bay). The EOT scale is not 
used in this implementation plan.  
 
Modeling methodologies may change in the future because of updated versions of the Bay Model, 
which could change loading rates, or because of crediting changes directed by MDE or Chesapeake Bay 
Program Sponsored Expert Panels, which could affect load reduction calculations or BMP pollutant 
removal efficiencies. The TIPP spreadsheet tool was originally developed by MDE and if modeling 
methodologies or information are updated or revised, MDE will determine whether an updated version 
of the tool is warranted. Revised components of any updated version would then need to be 
incorporated into the County’s TIPP workbooks. Implementation plans may need to be revised if 
modeling changes occur in the future.  
 
As of October 2022, MDE made minor edits and updates to the TIPP since the original version was 
released. The County referenced the ‘TIPP Revision Record’ in the ReadMe tab of the TIPP and the MDE 
edits to the TIPP that were made after the original date were incorporated into the County’s version of 
the model that was used to develop this plan. 
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4.1.1 Nutrient and Sediment Modeling 

Montgomery County’s modeling approach does not seek to determine the current level of loading 
compared to the originally published SW-WLA. Instead, reduction requirements have been developed 
based on MDE’s guidance (MDE, 2014a) regarding the process for determining whether WLA 
requirements have been met: 
 

 … it is recommended that local jurisdictions demonstrate their progress towards 
achieving SW-WLAs by comparing reduction percentages rather than absolute loads.  –
Page 6, Technical Recommendations 1.g. 
 

It is understood that load reductions developed by the County will not match the absolute loads listed in 
the TMDL because the model used to develop the TMDL is different from what is currently available and 
may not be available to the County or other permittees. The SW-WLAs are translated into a compatible 
target load using the TIPP spreadsheet tool described in Section 4.1. Demonstrating progress using 
percent load reduced will allow the County to meet the TMDL using the best and most accurate data 
available on land use, sources, loading rates, and removal efficiencies.  
 
To translate SW-WLAs that were developed under older versions of the CBP watershed model or using 
different models, the published baseline loads were re-calculated in the TIPP spreadsheet by modeling 
baseline BMPs within the TMDL watershed on top of baseline land use. 
 
TIPP Baseline Land Use Data Inputs 

Land use within the County’s jurisdiction is a critical input for any model used to assess TMDL 
compliance. Impervious and pervious acres within the County’s MS4 boundary were translated to 
baseline conditions following a backcasting land cover methodology developed by Baltimore County and 
reviewed and approved by MDE (MDE, 2021e). This methodology uses National Land Cover Database 
(NLCD) layers, which are available in a range of years and allows a more accurate representation of land 
cover conditions during a particular TMDL baseline year, along with Chesapeake Conservancy Land Use 
(CCLU) 2013/2014 dataset, which uses land use categories that generally match the land use categories 
used by MDE in the TIPP. GIS analysis provides a translation from NLCD 2013 land use categories to 
CCLU 2013 land use categories and that translation is applied to the relevant NLCD years closest to the 
TMDL baseline years (2001 NLCD data was the closest to the 1997 baseline year for the Anacostia River 
nutrient and sediment TMDLs).  The TIPP provides the option of calculating loads and reductions 
associated with specific impervious land use information (i.e., Impervious Road and Impervious 
NonRoad data) or aggregated impervious land use (impervious area from roads, buildings, and other are 
accounted for together). The County calculated County MS4 impervious acres as aggregate impervious. 
The TIPP model uses the turf land use type that includes MS4 turf grass land use and Non-regulated turf 
grass. The resulting baseline MS4 land use acres are shown in Table 4-1 below and were used as data 
input into the TIPP. 
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Table 4-1. TIPP Model Baseline Land Use Data Inputs  

 
 

 

 

 

 

Reduction Target Derivation 

The required percent reduction is published in the local TMDL document and will vary based on the 
impairment. These percentages form the basis of the County’s reporting on progress towards 
compliance. The required local TMDL reductions are calculated using the formula below. The required 
percent reduction assigned to the Montgomery County MS4 source is applied to the translated baseline 
load to calculate the required pollutant load reduction. The required pollutant reduction was then 
subtracted from the baseline load to calculate the target SW-WLA. Baseline, progress, and 
implementation loads translated using the TIPP spreadsheet tool allow for direct comparison of progress 
and future load reductions against the TMDL targets.  
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑀𝑀𝑜𝑜𝑛𝑛𝑛𝑛𝑛𝑛𝑜𝑜 = 𝐵𝐵𝐵𝐵𝐵𝐵𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅 𝐿𝐿𝑅𝑅𝐵𝐵𝑅𝑅𝑀𝑀𝑜𝑜𝑛𝑛𝑛𝑛𝑛𝑛𝑜𝑜 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 % 
Where  

Reqd Reduction MontCo = Reduction amount required for Montgomery County 
Baseline Load MontCo = Montgomery County translated Baseline Load 
Reqd Reduction % = Published percent reduction assigned to Montgomery County NPDES 
regulated stormwater point source in the TMDL document 

 
The SW-WLAs in the nutrient and sediment TMDLs were developed by MDE using the Hydrologic 
Simulation Program – FORTRAN (HSPF) model and were translated by the County into TIPP-compatible 
target loads. Nutrient and sediment load reductions required for the Anacostia River Northeast Branch 
and Northwest Branch Montgomery County Phase I MS4 source are shown in Table 4-2.  
 
Table 4-2. Nutrients and Sediment Load Reductions Required to achieve TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Anacostia River watershed 

 
Anacostia River Northeast 

Branch 
Anacostia River Northwest 

Branch 

Impairment (Unit) 

TN 
(EOS 

lbs/yr) 

TP 
(EOS 

lbs/yr) 

TSS  
(EOS 

lbs/yr) 

TN 
(EOS 

lbs/yr) 

TP 
(EOS 

lbs/yr) 

TSS 
(EOS 

lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 1997 1997 
Impairment Baseline Loads 68,468 7,238 21,308,103 138,394 13,409 37,030,247 
Target % Reduction 81.0% 81.2% 85.0% 81.0% 81.2% 85.0% 
Total Reduction Required 55,459 5,877 18,111,887 112,099 10,888 31,475,710 
Target Load (SW-WLA) 13,009 1,361 3,196,215 26,295 2,521 5,554,537 

 

Land Use Type 
Anacostia River 

Northeast Branch  
(acres) 

Anacostia River 
Northwest Branch  

(acres) 
Aggregate Impervious 2,444.0 4,691.3 
Turf 4,636.0 9,937.9 

Total 7,080.0 14,629.2 
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4.1.2 Trash Modeling 

The TIPP spreadsheet tool was developed by MDE to estimate nutrient and sediment load reductions. 
The County’s version of the TIPP was adapted by KCI Technologies, Inc. to also calculate trash loads and 
load reductions for the trash portion of this plan.  
 
Baseline Load 

Trash TMDLs are not written as traditional TMDLs. They are expressed in terms of a quantity to be 
removed, rather than in terms of the maximum allowable pollutant input. Because they are focused on a 
load to be removed, the term “baseline” represents the amount of trash collected at the time of TMDL 
development which is the same amount of desired level of trash removal; therefore, the trash TMDL 
endpoint is 100% removal of the baseline load. A TMDL target equal to 100% removal of the baseline 
load is not the same as zero trash in the watershed, but that the assigned baseline loads are to be 
removed in their entirety each year.  
 
Baseline loads were not translated in the TIPP for the Anacostia River trash TMDL as was done for the 
nutrients and sediment local TMDLs. 
 
Trash Loading Rates 

The loading rates used for trash TMDL modeling are taken from Table 18 and Table 19 in Total 
Maximum Daily Loads for Trash for the Anacostia River Watershed, Montgomery and Prince George’s 
Counties, Maryland and The District of Columbia (MDE, 2010). In the TIPP spreadsheet, trash loading 
rates by land use can be found in the tab named ‘Trash LRs’ and are also provided in Table 4-3 below. 
Land uses listed as “MS4” in the Source Sector column are considered a part of the County’s MS4 area; 
therefore, BMP treatment (i.e., drainage areas) within these land uses are included in the modeling to 
calculate trash load reductions.  
 
Table 4-3. Montgomery County Loading Rates for Trash 

Land Use Loading Rate 
(lbs/ac/yr) Source Sector 

Low-density residential 1.19 MS4 
Medium-density residential 19.26 MS4 
High-density residential 7.88 MS4 
Commercial 2.22 MS4 
Industrial 2.22 MS4 
Institutional 2.22 MS4 
Extractive 2.22 Others 
Parkland (Open Urban Land) 0.32 MS4 
Roadway* 2.22 MS4 
Agricultural 0.32 Others 
Forest 0.32 Others 
Water 0.00 Others 
Bare Ground 2.22 Others 
*Prince George’s County Trash Loading Rates from Table 19 in Draft Total Maximum Daily Loads of Trash for the 
Anacostia River Watershed, Montgomery and Prince George’s Counties, Maryland and The District of Columbia, 
2010.  
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Trash Efficiency BMPs 

Trash efficiencies noted in Section 3.1.2. and presented in Appendix A-2 were added to the TIPP to 
calculate trash load reductions. BMP efficiencies were derived from various sources as noted in Section 
3.1.2. and Appendix A-2. 
 
For stormwater BMPs and programmatic BMPs that use trash efficiencies, trash loading rates are 
applied to the treated acres (i.e., drainage area acres or portion of the Anacostia River watershed where 
implementation occurred) by land use category associated with 2010 Maryland Department of Planning 
land use/land cover data (MDP LU/LC) to first calculate trash load. Trash efficiencies were then applied 
to the calculated trash loads to determine the trash load reduction (lbs removed/yr). 
 
Total trash reduction required for the Anacostia River Montgomery County Phase I MS4 source is shown 
in Table 4-4. As discussed in the section above, trash TMDLs require 100% reduction of the baseline load 
reported in the TMDL document; therefore, there is no target load (SW-WLA) to track implementation 
against.  
 
Table 4-4. Trash Load Reductions Required to achieve TMDL SW-WLAs assigned to Montgomery County’s Phase I 
MS4 in the Anacostia River watershed 

 Anacostia River 

Impairment (Unit) 
Trash 

(lbs removed/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2009 
Impairment Baseline Loads 240,117 
Target % Reduction 100.0% 
Total Reduction Required 240,117 
Target Load (SW-WLA) n/a 

 
4.2 Progress – Actual Implementation 
The load reductions achieved through current BMP implementation towards the County’s SW-WLAs for 
nutrients, sediment and trash in the Anacostia River watershed are shown in Table 4-5. 
 
Current levels of implementation by BMP type are presented separately for the nutrient and sediment 
local TMDLs in the Northeast Branch and Northwest Branch watersheds in Section 4.2.1 and for the 
trash local TMDL in the Anacostia River watershed in Section 4.2.2. A list of completed projects is 
included in Appendix B. 
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Table 4-5. FY2021 Nutrient, Sediment, and Trash Progress Reductions Achieved for TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Anacostia River watershed 

 
Anacostia River Northeast 

Branch 
Anacostia River Northwest 

Branch 
Anacostia 

River 

Impairment (Unit) 

TN 
(EOS 

lbs/yr) 

TP 
(EOS 

lbs/yr) 

TSS  
(EOS 

lbs/yr) 

TN 
(EOS 

lbs/yr) 

TP 
(EOS 

lbs/yr) 

TSS 
(EOS 

lbs/yr) 

Trash 
(lbs 

removed/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 1997 1997 2009 
Impairment Baseline 
Loads 68,468 7,238 21,308,103 138,394 13,409 37,030,247 240,117 
Target % Reduction 81.0% 81.2% 85.0% 81.0% 81.2% 85.0% 100.0% 
Total Reduction 
Required 55,459 5,877 18,111,887 112,099 10,888 31,475,710 240,117 
Target Load  
(SW-WLA) 13,009 1,361 3,196,215 26,295 2,521 5,554,537 n/a 

FY2021 Progress Results 
Progress Reduction 10,664 2,527 9,120,247 13,435 4,238 13,557,055 50,174 
Progress Load 57,805 4,711 12,187,855 124,960 9,171 23,473,192 n/a 
Progress % 
Reduction 15.6% 34.9% 42.8% 9.7% 31.6% 36.6% 20.9% 
% Reduction 
Remaining 65.4% 46.3% 42.2% 71.3% 28.7% 48.4% 79.1% 

 
4.2.1 Actual Implementation for Nutrient and Sediment TMDLs 

BMPs implemented prior to the 1997 baseline year for the nutrient and sediment local TMDLs in the 
Anacostia River Northeast Branch and Northwest Branch watersheds are shown in Table 4-6 and Table 
4-7. The Baseline scenario includes both development and restoration BMPs.  
  
Current BMP implementation after the baseline year through June 30, 2021, is also shown in Table 4-6 
and Table 4-7. The Progress scenario includes only restoration BMPs. 
 
Street sweeping and storm drain cleaning occurred within the watershed; however, the County is 
reviewing the program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take progress 
credit for the program results in the future once it is determined to meet the requirements for credit.  
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Table 4-6. BMP Implementation through FY2021 for Nutrient and Sediment Local TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 in 
Anacostia River Northeast Branch Watershed 

Scenario Project Category and Type Number of 
BMPs 

Area Treated 
or Converted 

(ac) 

Project 
Length (ft) 

TN 
Reduction 

(EOS lbs/yr) 

TP 
Reduction 

(EOS lbs/yr) 

TSS 
Reduction 

(EOS lbs/yr) 

Baseline 

Stormwater 116 2,037.0 0.0 4,238.5 893.8 3,224,398.2 
Dry Ponds 35 685.4   386.6 87.0 249,002.4 
Extended Detention Dry Ponds 5 85.3   173.0 20.6 139,796.8 
Filtering Practices 4 12.3   59.4 9.7 41,941.9 
Infiltration Practices 55 131.2   1,094.8 136.3 366,990.2 
Wet Ponds and Wetlands 17 1,122.8   2,524.7 640.2 2,426,666.9 

Total Reductions from Baseline BMPs 4,238.5 893.8 3,224,398.2 

FY2021  
Progress 

Stormwater 697 2,691.0 0.0 7,142.4 1,013.0 4,230,685.6 
Bioretention 78 27.7   248.5 28.6 102,596.8 
Bioswale 8 4.6   35.5 4.3 12,673.2 
Dry Ponds 2 164.4   85.9 20.1 48,987.3 
Extended Detention Dry Ponds 5 114.5   232.5 27.7 188,640.0 
Filtering Practices 4 1.1   5.8 0.9 4,664.3 
Green Roof/ Rainwater 
Harvesting 93 11.7   69.6 9.8 22,557.8 
Infiltration Practices 3 0.3   2.3 0.3 725.5 
Permeable Pavement 2 1.1   8.1 1.0 2,308.9 
Vegetated Open Channels 473 307.1   1,623.7 188.0 747,720.5 
Wet Ponds and Wetlands 5 235.4   466.6 126.7 360,592.4 
BMP Conversion 24 1,823.1   4,363.9 605.4 2,739,218.9 
Alternative Practices 9 3,634.3 19,792.6 3,486.6 1,509.5 4,879,796.8 
Nutrient Management 
Maryland Commercial 
Applicators n/a 1,378.8  1,106.1 65.1 0.0 
Nutrient Management 
Maryland Do It Yourself n/a 2,255.5  904.7 106.4 0.0 
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Scenario Project Category and Type Number of 
BMPs 

Area Treated 
or Converted 

(ac) 

Project 
Length (ft) 

TN 
Reduction 

(EOS lbs/yr) 

TP 
Reduction 

(EOS lbs/yr) 

TSS 
Reduction 

(EOS lbs/yr) 
Urban Stream Restoration 6   19,676.6 1,475.7 1,338.0 4,879,796.8 
Outfall Stabilization 3   116.0       
Land Cover Conversion 487 16.0 0.0 34.7 4.4 9,764.8 
Impervious Surface Reduction 20 0.4   2.4 0.1 1,914.7 
Forest Planting 1 1.5   11.3 1.6 2,208.9 
Urban Tree Canopy Planting* 308 3.1   6.5 0.8 316.0 
Street Trees 158 11.0   14.5 1.8 5,325.1 

Total Reductions from Progress BMPs 10,663.7 2,526.8 9,120,247.2 
Note: The Baseline scenario includes both categories of BMPs, development and restoration BMPs, with a built date prior to the baseline year. The Progress 
scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
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Table 4-7. BMP Implementation through FY2021 for Nutrient and Sediment Local TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 in 
Anacostia River Northwest Watershed 

Scenario Project Category and Type Number of 
BMPs 

Area Treated 
or Converted 

(ac) 

Project 
Length (ft) 

TN 
Reduction 

(EOS lbs/yr) 

TP Reduction 
(EOS lbs/yr) 

TSS 
Reduction 

(EOS lbs/yr) 

Baseline 

Stormwater 96 3,444.3 0.0 7,036.3 1,697.4 6,299,376.4 
Dry Ponds 27 657.1   358.1 82.1 218,906.4 
Extended Detention Dry Ponds 1 9.2   24.7 2.5 29,375.2 
Filtering Practices 8 35.2   160.6 26.9 105,113.6 
Infiltration Practices 35 46.8   460.6 52.2 189,376.1 
Wet Ponds and Wetlands 25 2,696.0   6,032.4 1,533.7 5,756,605.1 
Alternative Practices 3 0.0 21,527.0 1,614.5 1,463.8 5,338,696.0 
Urban Stream Restoration 3   21,527.0 1,614.5 1,463.8 5,338,696.0 

Total Reductions from Baseline BMPs 8,650.9 3,161.2 11,638,072.4 

FY2021  
Progress 

Stormwater 1,178 1,632.8 0.0 5,525.7 871.9 2,701,443.2 
Bioretention 813 424.2   3,336.1 403.5 1,216,089.1 
Bioswale 23 15.1   117.3 14.3 42,176.4 
Green Roof/ Rainwater 
Harvesting 188 30.0   172.6 24.7 52,716.7 
Infiltration Practices 10 3.0   27.8 3.3 10,715.7 
Permeable Pavement 119 44.5   371.3 44.9 132,909.8 
Vegetated Open Channels 4 4.2   21.2 2.4 10,518.6 

Wet Ponds and Wetlands 5 157.2   323.6 86.0 269,197.9 
BMP Conversion 16 954.6   1,155.8 292.8 967,119.0 
Alternative Practices 28 8,248.6 43,666.2 7,838.8 3,358.5 10,829,227.5 
Nutrient Management 
Maryland Commercial 
Applicators n/a  3,129.5   2,510.5 147.7 0.0 
Nutrient Management 
Maryland Do It Yourself n/a  5,119.1   2,053.3 241.6 0.0 
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Urban Stream Restoration 28   43,666.2 3,275.0 2,969.3 10,829,227.5 
Land Cover Conversion 2,107 35.7 0.0 70.2 7.6 26,384.3 
Impervious Surface Reduction 41 2.8   18.6 1.0 14,443.8 
Urban Tree Canopy Planting* 1,041 10.4   22.1 2.8 1,068.2 
Street Trees 1,025 22.5   29.5 3.7 10,872.4 

Total Reductions from Progress BMPs 13,434.8 4,238.0 13,557,055.1 
Note: The Baseline scenario includes both categories of BMPs, development and restoration BMPs, with a built date prior to the baseline year. The Progress 
scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
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4.2.2 Actual Implementation for Trash TMDL 

Current BMP implementation after the 2009 baseline year through June 30, 2021, for the trash TMDL in 
the Anacostia River watershed is shown in Table 4-8. The Progress scenario includes only restoration 
BMPs. 
 
Street sweeping and storm drain cleaning occurred within the watershed; however, the County is 
reviewing the program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take credit for the 
program results in the future once it is determined to meet the requirements for credit. 
 
Table 4-8. BMP Implementation after 2009 through FY2021 for Trash TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in Anacostia River Watershed  

Anacostia River Trash Local TMDL  
Progress BMPs 

Scenario Project Category and Type Number of 
BMPs 

Area Treated 
(ac) 

Trash 
Removed (lbs) 

FY2021 
Progress 

Stormwater 961 1,972.4 7,149.6 
Bioretention 881 444.4 6,511.2 
Bioswale 31 19.7 250.2 
Dry Ponds 1 31.8 0.0 
Extended Detention Dry Ponds 12 391.1 119.8 
Filtering Practices 4 1.1 5.5 
Infiltration Practices 13 3.3 55.5 
Wet Ponds and Wetlands 19 1,080.9 207.3 
Alternative Practices n/a n/a  43,024.2 
Outreach/Education Programs   1,485.2 
Recycling Education   1,621.3 
Volunteer Clean-ups   1,069.0 
Carryout Plastic Bag Tax    16,880.4 
Straw Ban   21,968.3 

Total Reduction from Progress BMPs 50,173.7 
Note: Baseline BMPs are not reported for the trash TMDL in the Anacostia River watershed because the TMDL 
requires 100% reduction of the 2009 baseline loads reported in the TMDL document and baseline loads were not 
translated in the TIPP. 
 
4.3 Future Implementation 
Future implementation consists of BMPs with the project development status of Under Construction, In 
Design, Planned, Potential, or TBD, as described in Section 3.3. Table 4-9 presents nutrient and 
sediment reductions after implementation of this plan up to the Interim TN Target Year (2056 for the 
Northeast Branch and 2074 for the Northwest Branch) and trash reductions after implementation 
through the 2035 Target Year. Full implementation of this plan will meet the Interim TN Targets for 
Northeast Branch and Northwest Branch. This level of implementation exceeds the required percent 
reduction for phosphorus and sediment.  
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Table 4-9. Nutrient, Sediment, and Trash Progress and Planning Reductions Achieved for TMDL SW-WLAs 
assigned to Montgomery County’s Phase I MS4 in the Anacostia River watershed 

 
Anacostia River Northeast 

Branch 
Anacostia River Northwest 

Branch 
Anacostia 

River 

Impairment (Unit) 

TN 
(EOS 

lbs/yr) 

TP 
(EOS 

lbs/yr) 
TSS  

(EOS lbs/yr) 

TN 
(EOS 

lbs/yr) 

TP 
(EOS 

lbs/yr) 
TSS 

(EOS lbs/yr) 

Trash 
(lbs 

removed/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 1997 1997 2009 
Impairment Baseline 
Loads 68,468 7,238 21,308,103 138,394 13,409 37,030,247 240,117 
Target % Reduction 81.0% 81.2% 85.0% 81.0% 81.2% 85.0% 100.0% 
Total Reduction 
Required 55,459 5,877 18,111,887 112,099 10,888 31,475,710 240,117 
Target Load  
(SW-WLA) 13,009 1,361 3,196,215 26,295 2,521 5,554,537 n/a 

FY2021 Progress Results 
Progress Reduction 10,664 2,527 9,120,247 13,435 4,238 13,557,055 50,174 
Progress Load 57,805 4,711 12,187,855 124,960 9,171 23,473,192 n/a 
Progress % Reduction 15.6% 34.9% 42.8% 9.7% 31.6% 36.6% 20.9% 

Full Plan Implementation 
Reduction after 
Implementation 28,009 8,062 27,407,105 55,321 17,819 59,061,394 258,718 
Load after 
Implementation* 40,459 -824 -6,099,003 83,074 -4,409 -22,031,147 n/a 
Implementation % 
Reduction** 40.9% 111.4% 128.6% 40.0% 132.9% 159.5% 107.7% 
*Loads are relative to Baseline Load; negative values indicate reductions are greater than what was needed to 
achieve the SW-WLA. 
** Full plan implementation for nitrogen meets the Interim TN Target. This level of implementation exceeds the 
required % reduction for phosphorus and sediment.  
 
Future levels of implementation by BMP type are presented separately for the nutrient and sediment 
local TMDLs in the Northeast Branch and Northwest Branch watersheds in Section 4.3.1 and for the 
trash local TMDL in the Anacostia River watershed in Section 4.3.2. This level of implementation is 
expected to achieve the sediment SW-WLA for the Northeast Branch watershed by the end of FY2038 
and for the Northwest Branch watershed by the end of FY2059; and the phosphorus SW-WLA for the 
Northeast Branch watershed by the end of FY2050 and for the Northwest Branch watershed by the end 
of FY2065. The Interim TN Target is planned to meet 40.9% of the required nitrogen load reduction in 
the Northeast Branch watershed by the end of 2056 and meet 40.0% of the nitrogen load reduction in 
the Northwest Branch watershed by 2074. The target reduction for trash in the Anacostia River 
watershed is planned to be met by the end of FY2035. A list of completed and future projects is included 
in Appendix B. 
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DEP has developed two suitability models and an equity assessment map to identify and target areas of 
the county with the highest likelihood of success for stormwater management and stream restoration 
projects, respectively.  

1. The stormwater management suitability model prioritizes areas that have little or no existing 
stormwater management, poor stream conditions and high impervious cover, and that flow to 
existing stream restoration projects, and have local TMDL requirements.  

2. The stream restoration model prioritizes areas that have more stormwater management, local 
TMDL requirements, and are expected to have improved biology and ecosystem function with 
restoration.  

3. Finally, an equity assessment was also performed to identify areas of the county with minority 
and low-income populations, which enables DEP to assess equity during the project selection 
process.  

 
Feasibility studies of future strategies may reveal that some sites identified for retrofitting or 
enhancement may not be feasible candidates for future projects and may be eliminated from 
consideration. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress, which is discussed in further detail in Section 7.4. The County will 
continue to track the overall effectiveness of the various BMP strategies and will adapt the suite of 
solutions based on the results. In addition, new technologies are continuously being evaluated to 
determine if they provide more efficient or effective pollution control. 
 

4.3.1 Future Implementation for Nutrient and Sediment Local TMDLs 

Table 4-10, Table 4-12, Table 4-14, Table 4-16, Table 4-18, and Table 4-20 compare implementation of 
existing restoration BMPs (FY2021 Implementation), future levels of implementation through the Target 
Year, as well as the cumulative total restoration BMPs for the watershed for the nutrient and sediment 
TMDLs in the Anacostia River Northeast Branch and Northwest Branch watersheds. Table 4-11, Table 
4-13, Table 4-15, Table 4-17, Table 4-19, and Table 4-21 present the load reductions achieved, by BMP 
type, of existing restoration BMPs (FY2021 Implementation), future levels of implementation through 
the Target Year, as well as the cumulative total restoration BMPs for the watershed for the nutrient and 
sediment TMDLs in the Anacostia River Northeast Branch and Northwest Branch watersheds. The 
Interim TN Target Year (2056 for Northeast Branch and 2074 for Northwest Branch) was used for the 
nitrogen TMDL tables.  
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Table 4-10. BMP Implementation - FY2021 Progress, FY2056 Future, and Total Restoration Levels for the 
Nitrogen TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 the Anacostia River Northeast Branch 
Watershed 

Anacostia Northeast Branch TN BMP Implementation 

BMP Unit FY1997 – FY2021 
Progress 

FY2022 – FY2056 
Future 

Total 
Restoration 

BMP Conversion acres 1,823.1 487.7  2,310.8 
New BMP acres 2,904.8 1,092.1  3,996.9 
Stream 
Restoration linear feet 19,676.6  52,130.0  71,806.6 
Tree Planting acres 4.6 660.0  664.6 
Impervious 
Surface Reduction acres 0.4 0.0 0.4 
Street Sweeping* miles swept/ year 0.0 49.1 49.1 
Storm Drain 
Cleaning* 

pounds removed/ 
year 

0.0  173,000.0  173,000.0  

Urban Nutrient 
Management acres 3,634.3 0.0 3,634.3 
*Annual Practice  
 
Table 4-11. Progress and Future Reductions Achieved by BMP Type for the Nitrogen TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 the Anacostia River Northeast Branch Watershed 

BMP 

Anacostia Northeast Branch  
TN Load Reduction (EOS lbs/yr) 

FY1997 – FY2021 
Progress 

FY2022 – FY2056 
Future 

Total 
Restoration 

BMP Conversion 4,363.9 884.1 5,248.1 
New BMP 2,778.5 6,562.9 9,341.4 
Stream Restoration 1,475.7 3,909.8 5,385.5 
Tree Planting 32.3 5,620.0 5,652.3 
Impervious Surface 
Reduction 2.4 0.0 2.4 
Street Sweeping* 0.0 18.7 18.7 
Storm Drain 
Cleaning* 0.0 349.8 349.8 
Urban Nutrient 
Management 2,010.8 0.0 2,010.8 

Total 10,663.7 17,345.3 28,009.0 
*Annual Practice  
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Table 4-12. BMP Implementation - FY2021 Progress, FY2050 Future, and Total Restoration Levels for the 
Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 the Anacostia River Northeast 
Branch Watershed 

Anacostia Northeast Branch TP BMP Implementation 

BMP Unit FY1997 – FY2021 
Progress 

FY2022 – FY2050 
Future 

Total 
Restoration 

BMP Conversion acres 1,823.1 487.7 2,310.8 
New BMP acres 2,904.8 523.1 3,427.9 
Stream Restoration linear feet 19,676.6 36,554.0 56,230.6 
Tree Planting acres 4.6 142.5 147.1 
Impervious Surface 
Reduction acres 0.4 0.0 0.4 
Street Sweeping* miles swept/ year 0.0 49.1 49.1 

Storm Drain Cleaning* 
pounds removed/ 
year 0.0 173,000.0 173,000.0 

Urban Nutrient 
Management acres 3,634.3 0.0 3,634.3 

*Annual Practice  
 
 
Table 4-13. Progress and Future Reductions Achieved by BMP Type for the Phosphorus TMDL SW-WLA assigned 
to Montgomery County’s Phase I MS4 the Anacostia River Northeast Branch Watershed 

BMP 

Anacostia Northeast Branch  
TP Load Reduction (EOS lbs/yr) 

FY1997 – FY2021 
Progress 

FY2022 – FY2050 
Future 

Total 
Restoration 

BMP Conversion 605.4 201.2 806.7 
New BMP 407.5 449.8 857.3 
Stream Restoration 1,338.0 2,485.7 3,823.7 
Tree Planting 4.2 175.3 179.5 
Impervious Surface 
Reduction 0.1 0.0 0.1 
Street Sweeping* 0.0 5.2 5.2 
Storm Drain 
Cleaning* 0.0 60.2 60.2 
Urban Nutrient 
Management 171.5 0.0 171.5 

Total 2,526.8 3,377.4 5,904.2 
*Annual Practice  
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Table 4-14. BMP Implementation - FY2021 Progress, FY2038 Future, and Total Restoration Levels for the 
Sediment TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 the Anacostia River Northeast Branch 
Watershed 

Anacostia Northeast Branch TSS BMP Implementation 

BMP Unit FY1997 – FY2021 
Progress 

FY2022 – FY2038 
Future 

Total 
Restoration 

BMP Conversion acres 1,823.1 487.7 2,310.8 
New BMP acres 2,904.8 48.5 2,953.3 
Stream Restoration linear feet 19,676.6 32,306.0 51,982.6 
Tree Planting acres 4.6 0.0 4.6 
Impervious Surface 
Reduction acres 0.4 0.0 0.4 
Street Sweeping* miles swept/ year 0.0 49.1 49.1 
Storm Drain 
Cleaning* 

pounds removed/ 
year 0.0 173,000.0 173,000.0 

*Annual Practice  
 
 
Table 4-15. Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 the Anacostia River Northeast Branch Watershed 

BMP 

Anacostia Northeast Branch 
TSS Load Reduction (EOS lbs/yr) 

FY1997 – FY2021 
Progress 

FY2022 – FY2038 
Future 

Total 
Restoration 

BMP Conversion 2,739,218.9 711,709.7 3,450,928.7 
New BMP 1,491,466.7 182,207.5 1,673,674.2 
Stream Restoration 4,879,796.8 8,011,888.0 12,891,684.8 
Tree Planting 7,850.1 0.0 7,850.1 
Impervious Surface 
Reduction 1,914.7 0.0 1,914.7 
Street Sweeping* 0.0 42,272.5 42,272.5 
Storm Drain 
Cleaning* 0.0 86,500.0 86,500.0 

Total 9,120,247.2 9,034,577.7 18,154,824.9 
*Annual Practice  
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Table 4-16. BMP Implementation - FY2021 Progress, FY2074 Future, and Total Restoration Levels for the 
Nitrogen TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 the Anacostia River Northwest Branch 
Watershed 

Anacostia River Northwest Branch TN BMP Implementation 

BMP Unit FY1997 – FY2021 
Progress 

FY2022 – FY2074 
Future 

Total 
Restoration 

BMP Conversion acres 954.6                   675.6  1,630.2 
New BMP acres 4,122.6                3,351.8  7,474.4 
Stream Restoration linear feet 65,193.2  129,859.0  195,052.2 
Tree Planting acres 10.4  1,340.5  1,350.9 
Impervious Surface 
Reduction acres 2.8 0.0 2.8 
Street Sweeping* miles swept/ 

year 0.0 62.5 62.5 
Storm Drain 
Cleaning* 

pounds 
removed/ year 0.0  173,000.0   173,000.0  

Urban Nutrient 
Management acres 8,248.6 0               8,248.6  
*Annual Practice  
 
Table 4-17. Progress and Future Reductions Achieved by BMP Type for the Nitrogen TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 the Anacostia River Northwest Branch Watershed 

BMP 

Anacostia River Northwest Branch  
TN Load Reduction (EOS lbs/yr) 

FY1997 – FY2021 
Progress 

FY2022 – FY2074 
Future 

Total 
Restoration 

BMP Conversion 1,155.8 2,507.4 3,663.2 
New BMP 4,369.9 17,738.7 22,108.5 
Stream Restoration 3,275.0 9,739.4 13,014.4 
Tree Planting 51.6 11,526.7 11,578.3 
Impervious Surface 
Reduction 18.6 0.0 18.6 
Street Sweeping* 0.0 23.8 23.8 
Storm Drain Cleaning* 0.0 349.8 349.8 
Urban Nutrient 
Management 4,563.9 0.0 4,563.9 

Total 13,434.8 41,885.8 55,320.5 
*Annual Practice  
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Table 4-18. BMP Implementation - FY2021 Progress, FY2065 Future, and Total Restoration Levels for the 
Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 the Anacostia River Northwest 
Branch Watershed 

Anacostia River Northwest Branch TP BMP Implementation 

BMP Unit FY1997 – FY2021 
Progress 

FY2022 – FY2065 
Future 

Total 
Restoration 

BMP Conversion acres 954.6  675.6  1,630.2 
New BMP acres 4,122.6  1,112.2  5,234.8 
Stream Restoration linear feet 65,193.2  73,219.0  138,412.2 
Tree Planting acres 10.4  253.2  263.6 
Impervious Surface 
Reduction acres 2.8 0.0 2.8 
Street Sweeping* miles swept/ year 0.0 62.5 62.5 
Storm Drain 
Cleaning* 

pounds removed/ 
year 0.0  173,000.0   173,000.0  

Urban Nutrient 
Management acres 8,248.6 0  8,248.6  

*Annual Practice  
 
Table 4-19. Progress and Future Reductions Achieved by BMP Type for the Phosphorus TMDL SW-WLA assigned 
to Montgomery County’s Phase I MS4 the Anacostia River Northwest Branch Watershed 

BMP 

Anacostia River Northwest Branch 
TP Load Reduction (EOS lbs/yr) 

FY1997 – FY2021 
Progress 

FY2022 – FY2065 
Future 

Total 
Restoration 

BMP Conversion 292.8 375.0 667.9 
New BMP 579.1 926.4 1,505.5 
Stream Restoration 2,969.3 4,978.9 7,948.2 
Tree Planting 6.5 320.1 326.6 
Impervious Surface 
Reduction 1.0 0.0 1.0 
Street Sweeping* 0.0 6.6 6.6 
Storm Drain 
Cleaning* 0.0 60.2 60.2 
Urban Nutrient 
Management 389.2 0.0 389.2 

Total 4,238.0 6,667.2 10,905.3 
*Annual Practice  
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Table 4-20. BMP Implementation - FY2021 Progress, FY2059 Future, and Total Restoration Levels for the 
Sediment TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 the Anacostia River Northwest Branch 
Watershed 

Anacostia River Northwest Branch TSS BMP Implementation 

BMP Unit FY1997 – FY2021 
Progress 

FY2022 – FY2059 
Future 

Total 
Restoration 

BMP Conversion acres 954.6                    627.0  1,581.6 
New BMP acres 4,122.6                    348.9  4,471.5 
Stream Restoration linear feet 65,193.2              60,475.0  125,668.2 
Tree Planting acres 10.4                           0.0 10.4 
Impervious Surface 
Reduction acres 2.8 0.0 2.8 
Street Sweeping* miles swept/ year 0.0 62.5 62.5 
Storm Drain 
Cleaning* 

pounds removed/ 
year 0.0           173,000.0  

          
173,000.0  

*Annual Practice  
 
 
Table 4-21. Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 the Anacostia River Northwest Branch Watershed 

BMP 

Anacostia River Northwest Branch  
TSS Load Reduction (EOS lbs/yr) 

FY1997 – FY2021 
Progress 

FY2022 – FY2059 
Future 

Total 
Restoration 

BMP Conversion 967,119.0 1,407,841.6 2,374,960.5 
New BMP 1,734,324.3 1,382,922.7 3,117,247.0 
Stream 
Restoration 10,829,227.5 14,997,800.0 25,827,027.5 
Tree Planting 11,940.5 0.0 11,940.5 
Impervious 
Surface Reduction 14,443.8 0.0 14,443.8 
Street Sweeping* 0.0 53,772.4 53,772.4 
Storm Drain 
Cleaning* 0.0 86,500.0 86,500.0 

Total 13,557,055.1 17,928,836.7 31,485,891.8 
*Annual Practice  
 
 
Future BMP implementation is shown by planning tier in Table 4-14 and Table 4-15. The County’s 
geodatabase lists several future projects in the Anacostia River watershed including bioretentions, 
micro-bioretentions, pond retrofits, and stream restoration. Pollutant load reduction modeling results of 
future implementation for projects currently identified by Montgomery County and annual practices 
(street sweeping and storm drain cleaning) for the Anacostia River watershed resulted in the following 
reductions in the Northeast Branch watershed:  20.8% reduction in nitrogen, 69.2% reduction in 
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phosphorus, and 88.5% reduction in sediment; and, the following reductions in the Northwest Branch 
watershed: 14.6% reduction in nitrogen, 66.0% reduction in phosphorus, and 85.6% reduction in 
sediment. These results showed the 85% sediment reduction being met for both watersheds, but also 
the need for additional implementation above what has been identified to date in Montgomery 
County’s CIP and operational programs to meet the 81.0% and 81.2% reductions for nitrogen and 
phosphorus, respectively in both watersheds. Because projected load reductions from currently planned 
projects did not achieve the nitrogen and phosphorus target loads in the Northeast Branch and 
Northwest Branch watersheds, a suite of possible BMP types were examined to help achieve the 
required load reductions. BMP types with the highest nitrogen and phosphorus removal efficiencies 
were prioritized including bioretentions, filtering practices, forest plantings and riparian buffers, and 
stream restoration projects (Appendix A-1). 
 
Additional BMPs Needed to Achieve Nitrogen SW-WLAs 

The future BMPs presented in this plan achieve approximately half of the target % reduction resulting in 
40.9% TN reduction in Anacostia River Northeast Branch and 40.0% TN reduction in Anacostia River 
Northwest Branch. As discussed in Section 1.2 and presented in Table 1-2, achieving 81.0% nitrogen 
reduction in both the Anacostia River Northeast and Northwest branches is not feasible due to two main 
factors: 1. Most BMP efficiencies for TN are below the required reduction target set at 81%; and 2. 
Limitations on available restoration opportunities to work within to achieve the goal.  
 
According to the TN efficiencies provided in the TIPP model, there are few efficiency based BMPs (those 
BMPs with reductions calculated using a percent reduction method) with reduction efficiencies over 
80% for nitrogen removal. Infiltration practices (with sand, vegetation, A/B soils and no underdrain) 
reduce TN at 85% efficiency and are the only practices above 80%. Infiltration practices (without sand, 
with vegetation and A/B soils and no underdrain), bioretention (A/B soils with no underdrain), and 
permeable pavement (A/B soils with no underdrain) BMPs have efficiencies at 80%. Other BMPs range 
widely and in general do not come close to the efficiencies needed to meet an 81% target. A scenario in 
which the County treats all urban stormwater areas in the entire Anacostia River watershed with 
stormwater BMPs, would still not achieve the 81% nitrogen reduction target simply because most BMPs 
do not remove more than 81% of the nitrogen load. 
 
Where traditional stormwater BMPs cannot treat the nitrogen load to meet the target, alternative BMPs 
must be implemented. These would include practices such as stream restoration and land use 
conversion BMPs (e.g., forest planting, riparian buffer, and tree planting). These types of BMPs also have 
their limitations in effectiveness for nitrogen reduction. More importantly, there are limited available 
linear feet of stream to restore or turf acres to convert to forest/tree plantings.  
 
The County modeled a hypothetical future planning scenario to determine how many additional BMPs, 
above those currently planned for the Interim TN Target, are needed to achieve the 81.0% nitrogen 
reduction for both subwatersheds. The results are listed below and demonstrate that this level of 
implementation is not feasible and far exceeds existing amounts of available restoration opportunities 
(meaning stream length, stormwater sector area) that can realistically be treated in the watershed.  
 
Additional BMPs needed to achieve 81.0% nitrogen reduction in the Anacostia River Northeast Branch: 

• 60 SW BMP pond conversions (8,537 drainage area acres)  
• 50 new SW BMPs (929 drainage area acres) 
• 3,500 tree plantings (35 acres planted) 
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Additional BMPs needed to achieve 81.0% nitrogen reduction in the Anacostia River Northwest Branch: 
• 117 SW BMP pond conversions (14,418 drainage area acres) 
• 898 new SW BMPs (4,843 drainage area acres) 
• 31 stream restoration projects (46,675 linear feet) 
• 58 forest planting projects (665 acres planted) 
• 168 riparian buffer projects (452 acres planted) 
• 3,000 tree plantings (30 acres planted) 

  
For example, the number of stormwater pond retrofits required to meet the target (60 and 117) far 
exceeds the numbers of existing ponds available for retrofit. Similarly, the drainage area of additional 
new ponds needed (929 acres and 4,843 acres) when added to the drainage area for new ponds needed 
to hit the first Interim TN Target (1,092 acres for NE Branch and 532 acres for NW Branch) is not feasible. 
 
The cost to implement the additional BMPs needed to achieve nitrogen SW-WLAs, as listed above, 
would be $79,950,000 in the Anacostia River Northeast Branch and $167,020,000 in the Anacostia River 
Northwest Branch – equating to a total projected cost of $588,270,000 and $246,700,000 more than the 
current plan to meet the Interim TN Target.  
 
It is noted also that meeting the Interim TN Target is projected, based on the TIPP modeling results, to 
meet the full TP and TSS SW-WLAs, however the hypothetical scenario to meet the full TN reduction 
would dramatically overtreat both TP and TSS.  
 
The County will periodically reevaluate the feasibility of meeting the full 81/0% TN reduction target as 
progress moves forward and/or when changes in BMP technologies or crediting methods are 
implemented. Feasibility assessment will include in depth desktop and potentially additional field 
investigation of restorable and treatable areas and streams to determine the full extent of the County’s 
restoration opportunities.  
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Table 4-22. Future BMP Implementation for Nutrient and Sediment TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 in Anacostia River 
Northeast Branch Watershed 

Scenario* 
BMP 

Conversion 
(ac) 

New BMP  
 (ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 
(ac)** 

Street 
Sweeping 

(miles 
swept)*** 

Storm Drain 
Cleaning  

(lbs 
removed)*** 

Total 

Planned 

# of Projects 0 0 4 0 n/a n/a 4 
Area or Length Treated 0.0 0.0 1,500.0 0.0 49.1 173,000.0 n/a 
TN Reduction (EOS lbs/yr) 0.0 0.0 112.5 0.0 18.7 349.8 481.0 
TP Reduction (EOS lbs/yr) 0.0 0.0 102.0 0.0 5.2 60.2 167.4 
TSS Reduction (EOS lbs/yr) 0.0 0.0 372,000.0 0.0 42,272.5 86,500.0 500,772.5 

Potential 

# of Projects 4 3 1 0 n/a n/a 8 
Area or Length Treated 115.8 25.3 1,700.0 0.0 0.0 0.0 n/a 
TN Reduction (EOS lbs/yr) 152.1 199.1 127.5 0.0     478.7 
TP Reduction (EOS lbs/yr) 40.7 24.1 115.6 0.0     180.4 
TSS Reduction (EOS lbs/yr) 154,387.4 72,770.0 421,600.0 0.0     648,757.4 

To Be 
Determined 
– TSS (2038) 

# of Projects  20   8   14   -    n/a n/a  42  
Area or Length Treated  298.0   23.2   29,106.0   -    0.0 0.0 n/a 
TSS Reduction (EOS lbs/yr) 557,322.3 109,437.5 7,218,288.0 0.0   7,885,047.8 

To Be 
Determined 
– TP (2050) 

# of Projects  36   110   17   542  n/a n/a  705  
Area or Length Treated  371.7   497.8   33,354.0   142.5  49.1 173,000.0 n/a 
TP Reduction (EOS lbs/yr) 160.5 425.7 2,268.1 175.3   3,029.6 

To Be 
Determined 
– TN (2056) 

# of Projects                   36                   602                     28             1,181  n/a n/a 1,847  
Area or Length Treated            371.9               1,066.8         48,930.0            660.0  0.0 0.0 n/a 
TN Reduction (EOS lbs/yr) 732.0 6,363.8 3,669.8 5,620.0     16,385.6 

* The # of Projects and Area or Length Treated for To Be Determined – TN, To Be Determined – TP, and To Be Determined – TSS records should not be summed 
since what is needed to achieve the TN reduction target is a subset of BMPs that are also treating the TP and TSS reduction targets; and likewise, for what is 
needed to achieve the TP reduction target is a subset of BMPs that are also treating the TSS reduction target.  
**The number of Tree Planting projects includes 500 individual trees planted and 1,000 individual trees planted under the Urban Tree Canopy BMP category in 
addition to the number of Forest Planting and Riparian Forest Planting projects for To Be Determined – TP and To Be Determined – TN, respectively.  
***Practice will be implemented annually 
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Table 4-23. Future BMP Implementation for Nutrient and Sediment TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4s in Anacostia River 
Northwest Branch Watershed 

Scenario* 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 
(ac)** 

Street 
Sweeping 

(miles 
swept)*** 

Storm Drain 
Cleaning  

(lbs 
removed)*** 

Total 

Planned 

# of Projects 1 0 1 0 n/a n/a 2 
Area or Length Treated 22.6 0.0 1,725.0 0.0 62.5 173,000.0 n/a 
TN Reduction (EOS lbs/yr) 39.7 0.0 129.4 0.0 23.8 349.8 542.6 
TP Reduction (EOS lbs/yr) 10.2 0.0 117.3 0.0 6.6 60.2 194.3 
TSS Reduction (EOS lbs/yr) 44,861.1 0.0 427,800.0 0.0 53,772.4 86,500.0 612,933.5 

Potential 

# of Projects 4 4 1 0 n/a n/a 9 
Area or Length Treated 150.0 41.0 3,700.0 0.0 0.0 0.0 n/a 
TN Reduction (EOS lbs/yr) 353.2 310.1 277.5 0.0     940.8 
TP Reduction (EOS lbs/yr) 73.0 38.2 251.6 0.0     362.8 
TSS Reduction (EOS lbs/yr) 261,290.6 106,844.3 917,600.0 0.0     1,285,734.9 

To Be 
Determined 

– TSS 
(2059) 

# of Projects  35   62   34   -    n/a n/a  131  
Area or Length Treated  454.4   307.9   55,050.0   -    0.0 0.0 n/a 

TSS Reduction (EOS lbs/yr) 1,101,689.9 1,276,078.4 13,652,400.0 0.0   16,030,168.3 
To Be 

Determined 
– TP (2065) 

# of Projects  44   255   43   567  n/a n/a  909  
Area or Length Treated 503.0 1,071.2 67,794.0 253.2 0.0 0.0 n/a 
TP Reduction (EOS lbs/yr) 291.9 888.2 4,610.0 320.1   6,110.1 

To Be 
Determined 
– TN (2074) 

# of Projects               44             1,475                     83           1,362  n/a n/a              2,964  
Area or Length Treated             503.0         3,310.8       124,434.0       1,340.5  0.0 0.0 n/a 
TN Reduction (EOS lbs/yr) 2,114.5 17,428.6 9,332.6 11,526.7     40,402.3 

* The # of Projects and Area or Length Treated for To Be Determined – TN, To Be Determined – TP, and To Be Determined – TSS records should not be summed 
since what is needed to achieve the TN reduction target is a subset of BMPs that are also treating the TP and TSS reduction targets; and likewise, for what is 
needed to achieve the TP reduction target is a subset of BMPs that are also treating the TSS reduction target.  
**The number of Tree Planting projects includes 500 individual trees planted and 1,000 individual trees planted under the Urban Tree Canopy BMP category in 
addition to the number of Forest Planting and Riparian Forest Planting projects for To Be Determined – TP and To Be Determined – TN, respectively.  
***Practice will be implemented annually 
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4.3.2 Future Implementation for Trash TMDL 

Table 4-16 compares implementation of existing restoration BMPs (FY2021 Implementation), future 
levels of implementation through the Target Year, as well as the cumulative total restoration BMPs for 
the watershed for the trash TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the 
Anacostia River. 
 
Table 4-24. BMP Implementation - FY2021 Progress, FY2035 Future, and Total Restoration Levels for the 
Anacostia River Watershed Trash TMDL 

BMP Unit FY2009 – FY2021 
Progress 

FY2022 – FY2035 
Future Total 

Stormwater BMPs 
Area Treated (ac) 476.3 63.3 539.6 
Trash Removed (lbs) 7,149.6 247.2 7,396.7 

Street Sweeping* 
Miles Swept 0.0 124.2 124.2 
Trash Removed (lbs) 0.0 206.8 206.8 

Storm Drain Cleaning* 
Total Material Removed 
(lbs) 0.0 346,000.0  346,000.0 
Trash Removed (lbs) 0.0 13,840.0 13,840.0 

Outreach/Education 
Programs* Trash Removed (lbs) 1,485.2 4,455.6 5,940.7 
Recycling Education* Trash Removed (lbs) 1,621.3 4,864.0 6,485.3 

Volunteer Clean-ups* 
# Bags of Trash Removed 67 556 623.1 
Trash Removed (lbs) 1,069.0 8,931.0 10,000.0 

Litter Collected Along 
Roadside Drainage 
Areas* 

# Bags of Trash Removed 0 1,246 1,246.1 

Trash Removed (lbs) 0.0 20,000.0 20,000.0 

Contractor Clean-ups* 
# Bags of Trash Removed 0 9,346 9,345.8 
Trash Removed (lbs) 0.0 150,000.0 150,000.0 

Carryout Plastic Bag Tax Trash Removed (lbs) 16,880.4 n/a 16,880.4 
Polystyrene Ban Trash Removed (lbs) 0.0 n/a 0.0 
Straw Ban Trash Removed (lbs) 21,968.3 n/a 21,968.3 
Littering and Illegal 
Dumping Enforcement* Trash Removed (lbs) 0.0 5,000.0 5,000.0 
Trash Nets/Trash Traps* Trash Removed (lbs) 0.0 1,000.0 1,000.0 

*Annual practice 
 
As discussed in Section 3.1.2., there is overlap in BMP treatment between the Anacostia River TMDLs 
where some of the BMP types implemented for nutrient and sediment reductions in the Anacostia 
Northeast Branch or Northwest Branch are also providing trash reductions towards the Anacostia River 
trash TMDL. Therefore, stormwater BMPs, street sweeping, and storm drain cleaning implemented to 
achieve load reduction requirements for the trash TMDL do not represent additional treatment over 
what is presented in Table 4-14 and Table 4-15.  
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In addition to future stormwater BMPs, street sweeping, and storm drain cleaning, the County is also 
relying on other practices to remove trash loads from the watershed including litter collection from 
trash nets/trash traps, collection along roadside drainage areas, and contractor and volunteer clean-up 
efforts, as described in Section 3.1.2.  However, it is not sustainable to focus implementation only on 
annually removing a target trash load (240,117 lbs) from the watershed through stormwater BMPs, 
contractor and volunteer efforts – there also needs to be an effort to reduce the amount of litter 
entering the watershed in the first place. Therefore, the County plans to improve the effectiveness of 
existing outreach and education programs within the watershed. Trash reduction efforts associated with 
school-based outreach and education programs were set back due to COVID-19 in FY2020 and FY2021, 
and the County renewed these efforts in 2022. Implementation of outreach and education programs will 
be part of the County’s effort to divert 70% of the weight of recyclable materials (HDR, 2018).   
 
5 Financial Needs 
5.1 Implementation Cost 
The estimated projected cost to implement the projects described in this plan to achieve the required 
reductions for TP and TSS and the interim target for TN in the County’s portion of the Anacostia River 
watershed is approximately $348,810,000. The cost to implement the additional BMPs needed to 
achieve the full nitrogen SW-WLAs, as listed in Section 4.3.2, would be $79,950,000 in the Anacostia 
River Northeast Branch and $167,020,000 in the Anacostia River Northwest Branch – increasing the total 
projected cost to $595,780,000. The level of restoration needed to model achievement of the required 
reductions in TN, however, exceeded the opportunities actually available in the watersheds, casting 
doubt on the feasibility of ever achieving this level of reduction in nitrogen.  
 
Table 5-1 through Table 5-3 include a summary of funding needs per BMP type and planning tier for the 
nutrient and sediment local TMDLs in the Anacostia River Northeast Branch and Northwest Branch 
watersheds and for the trash local TMDL in the Anacostia River watershed.  
 
Projects in the Planned tier are sites that are either under construction, in design, or included in the 
County’s CIP database. Placeholder projects for upcoming Design-Build contracts and upcoming Pay for 
Performance contracts are included in the Potential planning Tier. Projects from the County’s 
geodatabase that are in the SWM/stream restoration suitable area, within the MS4 permit area and 
outside of the treated area are in the To Be Determined planning tier. Additional hypothetical projects 
needed to hit the TMDL target are also included in the To Be Determined planning tier. 
 
Project costs are inclusive of all project elements and include design, obtaining land right-of-way (ROW), 
and construction. This estimate does not account for inflation, interest or operation and maintenance 
costs. The costs are presented based on restoration planning horizons out to FY2085. The total cost of 
the suite of BMPs necessary to meet the TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 
was calculated and then divided across the milestone periods. 
 
Several sources were used to calculate the cost estimates for each BMP type. Implementation cost of 
completed projects in the County’s Financial Assurance Plan (FAP) and geodatabase were used to 
calculate average cost of stream restoration. King and Hagan (2011) was referenced to calculate costs 
for other BMP types and projects lacking site-specific cost estimates. 
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Table 5-1. Restoration Cost Over Future Periods for Nutrient and Sediment Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in Anacostia River Northeast Watershed 

Project type Planned Potential To Be 
Determined Total Cost* 

BMP Conversion $0 $2,510,000 $8,630,000 $11,140,000 
New BMP $0 $2,100,000 $57,190,000 $59,290,000 
Stream Restoration $1,100,000 $1,240,000 $27,430,000 $29,770,000 
Tree Planting $0 $0 $7,910,000 $7,910,000 

Grand Total $108,110,000 
*Total Cost is for Full Plan Implementation which meets the Interim TN Target. 

Table 5-2. Restoration Cost Over Future Periods for Nutrient and Sediment Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in Anacostia River Northwest Watershed 

Project type Planned Potential To Be 
Determined Total Cost* 

BMP Conversion $1,140,000 $2,790,000 $10,070,000 $14,000,000 
New BMP $0 $3,590,000 $137,080,000 $140,670,000 
Stream 
Restoration $1,240,000 $2,700,000 $58,500,000 $62,440,000 
Tree Planting $0 $0 $16,080,000 $16,080,000 
  Grand Total $233,190,000 

*Total Cost is for Full Plan Implementation which meets the Interim TN Target. 

As mentioned in Section 4.3.2, there is some overlap in BMP treatment between the Anacostia River 
TMDLs where some of the stormwater BMP types implemented for nutrient and sediment reductions in 
the Anacostia Northeast Branch or Northwest Branch are also providing trash reductions towards the 
Anacostia River trash TMDL (see Appendix A-2). Therefore, stormwater BMP costs presented in Table 
5-3 do not represent additional cost over what is presented in Table 5-1 and Table 5-2.  
 
Table 5-3. Restoration Cost Over Future Periods for the Trash Local TMDL SW-WLAs assigned to Montgomery 
County’s Phase I MS4 in Anacostia River Watershed 

Project type Planned Potential To Be 
Determined Total Cost 

Stormwater BMPs* $1,140,000 $10,990,000 $93,420,000 $105,550,000 
Programmatic 
BMPs** $7,510,000 n/a n/a $7,510,000 
  Grand Total $113,060,000 

*The costs presented in this table do not represent additional costs over what is presented for the nutrient and 
sediment local TMDL BMP implementation and are already included in the cost to meet the nutrient and sediment 
reductions.  
**Programmatic BMP cost is based on FY22 expenditures and will likely be more as implementation efforts 
increase.  
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5.2 Funding Sources 
Capital funding to implement the projects described in this plan for the County’s portion of the 
Anacostia River watershed is from a variety of funding sources as described below.  

• Capital Improvements Program (CIP) projects funded by the Water Quality Protection Charge 
(WQPC), Other Departmental Funds and the General Fund  

• CIP projects funded by General Obligation Bonds and Water Quality Protection Revenue Bonds  
• CIP projects partially funded by State and Federal Grants  
• CIP projects funded by MD Water Quality Revolving Loans  

 
Operational programs including street sweeping, storm drain cleaning and trash/litter reduction are 
funded by the WQPC.  Funding for voluntary BMP implementation includes WQPC funds made available 
through the County’s Watershed Management Grants and RainScapes programs. Funding for tree 
planting includes the County’s Tree Canopy Conservation Fund, other departmental funds and state 
grants. BMPs installed as part of redevelopment processes are paid for by the developer. Recycling 
education and enforcement is funded by the Solid Waste Disposal Fund. 
 
 
6 Implementation Schedule and Milestones 
This section presents the target loads and activities required to achieve those targets based on 
milestone implementation targets.  
 
6.1 Implementation Milestones 
To meet the loading allocations outlined in Section 4.3, implementation of programs and BMPs must 
keep pace and meet future implementation targets. Table 6-2 through Table 6-8 detail the 
implementation for each future BMP type with the associated unit of measure by milestone for nutrient, 
sediment, and trash local TMDLs in the Anacostia River watershed. The Milestone 1, Milestone 2, and 
Target Year values, by pollutant, reflect the future implementation for the years presented in Table 6-1.  
 
The Target Year for TN is presented as a range because this pollutant has proven to be very difficult to 
treat with conventional/traditional stormwater BMPs and an exact date of achieving the TN target 81% 
reduction for both the Anacostia River Northeast and Northwest branches is not known at this time. To 
account for this, the County established Interim TN Target years of 2056 and 2074 for Anacostia 
Northeast and Northwest branches, respectively, when approximately half of the target percent 
reduction is achieved (i.e., 40% TN reduction) corresponding to what can feasibly be treated or restored 
given limitations of land area, stream miles, and reduction efficiencies of BMPs and restoration 
practices.  
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Table 6-1. Milestone and Target Year Schedules for Nutrient and Sediment Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in Anacostia River Watershed 

TMDL 
Watershed Impairment Milestone 

1 
Milestone 

2 
Interim TN 

Target 
Target Year 
by Pollutant 

Target % 
Reduction 

Northeast 
Branch 

TN 2033 2045 2056 2070 - 2080 81.0% 
TP 2031 2041 n/a 2050 81.2% 
TSS 2027 2033 n/a 2038 85.0% 

Northwest 
Branch 

TN 2039 2057 2074 2080 - 2090 81.0% 
TP 2036 2051 n/a 2065 81.2% 
TSS 2034 2047 n/a 2059  85.0% 

Anacostia 
River  Trash 2029 n/a n/a 2035 100.0% 
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Table 6-2. Future BMP Implementation by Milestone for the Nitrogen Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Anacostia 
River Northeast Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac) 

Street 
Sweeping 

(miles swept)* 

Storm Drain 
Cleaning  

(lbs removed)* 
Total 

TN 
Milestone 1-

2033 

# of Projects  10   97   9   185  n/a n/a  302  
Units Treated  174.1   192.6   10,872.2   103.5  49.1 173,000.0  n/a  
TN Reduction 
(EOS lbs/yr) 266.9 1,196.9 815.4 881.2 18.7 349.8 3,529.0 

TN 
Milestone 2-

2045 

# of Projects  11   186   9   366  n/a n/a  572  
Units Treated  115.1   330.3   15,148.7   204.3  0.0 0.0  n/a  
TN Reduction 
(EOS lbs/yr) 226.6 1,970.2 1,136.2 1,740.0   5,073.0 

Interim TN 
Target Year -

2056 

# of Projects  19   321   15   630  n/a n/a  986  
Units Treated  198.4   569.2   26,109.0   352.2  0.0 0.0  n/a  
TN Reduction 
(EOS lbs/yr) 390.6 3,395.7 1,958.2 2,998.8   8,743.3 

* Practice will be implemented annually 
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Table 6-3. Future BMP Implementation by Milestone for the Phosphorus Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Anacostia 
River Northeast Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree Planting 
(ac) 

Street 
Sweeping 

(miles swept)* 

Storm Drain 
Cleaning  

(lbs removed)* 
Total 

TP 
Milestone 1 

- 2031 

# of Projects 
                           

7  
                       

14  
                                

7  
                           

52  n/a n/a 
                         

80  
Units Treated 151.6 73.2 6,408.7 13.7 49.1 173,000.0  n/a  
TP Reduction 
(EOS lbs/yr) 56.2 65.0 435.8 16.9 5.2 60.2 639.2 

TP 
Milestone 2 

- 2041 

# of Projects 
                         

14  
                       

43  
                                

7  
                        

211  n/a n/a 
                      

275  
Units Treated 145.0 194.1 13,008.1 55.6 0.0 0.0  n/a  
TP Reduction 
(EOS lbs/yr) 62.6 166.0 884.5 68.4     1,181.6 

TSS  
Target Year 

- 2050 

# of Projects 
                         

18  
                       

57  
                                

9  
                        

278  n/a n/a 
                      

362  
Units Treated 191.1 255.7 17,137.3 73.2 0.0 0.0  n/a  
TP Reduction 
(EOS lbs/yr) 82.5 218.7 1,165.3 90.1     1,556.6 

* Practice will be implemented annually 
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Table 6-4. Future BMP Implementation by Milestone for the Sediment Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Anacostia 
River Northeast Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree Planting 
(ac) 

Street 
Sweeping 

(miles swept)* 

Storm Drain 
Cleaning  

(lbs removed)* 
Total 

TSS 
Milestone 1 - 

2027 

# of Projects                    4                     3                       5                        -    n/a n/a                   12  
Units Treated             115.8                25.3             3,200.0                         -    49.1 173,000.0  n/a  
TSS Reduction 
(EOS lbs/yr) 154,387.4 72,770.0 793,600.0 0.0 42,272.5 86,500.0 1,149,529.9 

TSS 
Milestone 2 - 

2033 

# of Projects                     9                      4                        6                        -    n/a n/a 
                         

19  
Units Treated             164.7                10.3         12,894.0                        -    0.0 0.0  n/a  
TSS Reduction 
(EOS lbs/yr) 246,893.8 48,480.8 3,197,701.6 0.0     3,493,076.2 

TSS  
Target Year - 

2038 

# of Projects                   11                     4                        8                        -    n/a n/a 
                         

23  
Units Treated            207.1               12.9         16,212.0                         -    0.0 0.0  n/a  
TSS Reduction 
(EOS lbs/yr) 310,428.5 60,956.7 4,020,586.4 0.0     4,391,971.6 

* Practice will be implemented annually 
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Table 6-5. Future BMP Implementation by Milestone for the Nitrogen Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Anacostia 
River Northwest Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree Planting 
(ac) 

Street 
Sweeping 

(miles swept)* 

Storm Drain 
Cleaning  

(lbs removed)* 
Total 

TN 
Milestone 1-

2039 

# of Projects  10   168   11   152  n/a n/a  341  
Units Treated  228.6   409.8   19,286.9   149.3  62.5 173,000.0  
TN Reduction 
(EOS lbs/yr) 628.5 2,251.6 1,446.5 1,284.1 23.8 349.8 5,984.3 

TN 
Milestone 2-

2057 

# of Projects  12   389   22   359  n/a n/a  782  
Units Treated  132.6   873.1   32,813.2   353.5  0.0 0.0  
TN Reduction 
(EOS lbs/yr) 557.6 4,595.9 2,461.0 3,039.6   10,654.1 

Interim TN 
Target Year-

2074 

# of Projects  27   922   52   851  n/a n/a  1,852  
Units Treated  314.3   2,068.9   77,758.8   837.7  0.0 0.0  
TN Reduction 
(EOS lbs/yr) 1,321.3 10,891.1 5,831.9 7,203.1   25,247.4 

* Practice will be implemented annually 
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Table 6-6. Future BMP Implementation by Milestone for the Phosphorus Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Anacostia 
River Northwest Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree Planting 
(ac) 

Street 
Sweeping 

(miles swept)* 

Storm Drain 
Cleaning  

(lbs removed)* 
Total 

TP 
Milestone 1 

- 2036 

# of Projects                    10  
                     

35  
                           

7  
                                 

69  n/a n/a 
                     

121  
Units Treated              233.4             170.5         13,621.3                 30.6  62.5 173,000.0   
TP Reduction 
(EOS lbs/yr) 118.5 145.6 926.2 38.7 6.6 60.2 1,295.8 

TP 
Milestone 2 

- 2051 

# of Projects                    14                   79                     13                  175  n/a n/a                 280  
Units Treated 155.0 330.1 20,894.1 78.0 0.0 0.0   
TP Reduction 
(EOS lbs/yr) 90.0 273.7 1,420.8 98.6     1,883.1 

TP  
Target Year 

- 2065 

# of Projects                    25                146                     25                   324  n/a n/a                 519  
Units Treated 287.2 611.6 38,703.6 144.6 0.0 0.0   
TP Reduction 
(EOS lbs/yr) 166.6 507.1 2,631.8 182.7     3,488.3 

* Practice will be implemented annually 
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Table 6-7. Future BMP Implementation by Milestone for the Sediment Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Anacostia 
River Northwest Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree Planting 
(ac) 

Street 
Sweeping 

(miles swept)* 

Storm Drain 
Cleaning  

(lbs removed)* 
Total 

TSS 
Milestone 1 

- 2034 

# of Projects                   8                     8                       4                        -    n/a n/a                  20  
Units Treated            205.4                63.2            9,399.6                        -    62.5 173,000.0   
TSS Reduction 
(EOS lbs/yr) 385,693.7 198,977.2 2,331,103.3 0.0 53,772.4 86,500.0 3,056,046.5 

TSS 
Milestone 2 

- 2047 

# of Projects                   15                   26                     14                        -    n/a n/a                  55  
Units Treated            192.4              130.3         23,302.7                        -    0.0 0.0   
TSS Reduction 
(EOS lbs/yr) 466,345.3 540,164.0 5,779,060.9 0.0     6,785,570.3 

TSS  
Target Year 

- 2059 

# of Projects                  18                    31                      17                         -    n/a n/a                   66  
Units Treated            229.3              155.3          27,772.7                         -    0.0 0.0   
TSS Reduction 
(EOS lbs/yr) 555,802.6 643,781.6 6,887,635.8 0.0     8,087,219.9 

* Practice will be implemented annually 
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Table 6-8. Future BMP Implementation by Milestone for the Trash Local TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 in Anacostia River Watershed 

BMP Unit Milestone 1 - 
2029 

Target Year - 
2035 Total 

Stormwater BMPs Area Treated (ac) 63.3 0.0 63.3 
Trash Removed (lbs) 247.2 0.0 247.2 

Street Sweeping* Miles Swept 124.2 0.0 124.2 
Trash Removed (lbs) 206.8 0.0 206.8 

Storm Drain Cleaning* 
Total Material Removed 
(lbs) 346,000.0 0.0 346,000.0 
Trash Removed (lbs) 13,840.0 0.0 13,840.0 

Outreach/Education 
Programs Trash Removed (lbs) 1,485.2 2,970.4 4,455.6 
Recycling Education Trash Removed (lbs) 1,621.3 3,242.7 4,864.0 

Volunteer Clean-ups 
# Bags of Trash 
Removed 432 125 556.4 
Trash Removed (lbs) 6,931.0 2,000.0 8,931.0 

Litter Collected Along 
Roadside Drainage 
Areas 

# Bags of Trash 
Removed 935 312 1,246.1 
Trash Removed (lbs) 15,000.0 5,000.0 20,000.0 

Contractor Clean-ups 
# Bags of Trash 
Removed 6,231 3,115 9,345.8 
Trash Removed (lbs) 100,000.0 50,000.0 150,000.0 

Carryout Plastic Bag 
Tax Trash Removed (lbs) n/a n/a 0.0 
Polystyrene Ban Trash Removed (lbs) n/a n/a 0.0 
Straw Ban Trash Removed (lbs) n/a n/a 0.0 
Littering and Illegal 
Dumping Enforcement Trash Removed (lbs) 5,000.0 0.0 5,000.0 
Trash Nets/Trash 
Traps Trash Removed (lbs) 500.0 500.0 1,000.0 

*Annual practice 
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6.2 Loading Allocations and Milestone Targets 
Planning loads for Milestone 1, Milestone 2, and the Interim TN Target Year for the Anacostia River 
watershed are presented in Table 6-5 below. As mentioned in Section 4.2 (see Table 4-5 through Table 
4-8), progress is already underway with the implementation of strategies throughout the watershed. 
Based on future modeling in the TIPP tool, after implementing the future BMPs described in Section 4.3, 
Montgomery County will meet its sediment SW-WLA for the Northeast Branch watershed by the end of 
FY2038 and for the Northwest Branch watershed by the end of FY2050; meet its phosphorus SW-WLA 
for the Northeast Branch watershed by the end of FY2050 and for the Northwest Branch watershed by 
the end of FY2065; achieve approximately half of the reduction towards meeting its nitrogen SW-WLA 
for the Northeast Branch watershed by the end of FY2056 and for the Northwest Branch watershed by 
the end of FY2074; and the target reduction for trash in the Anacostia River watershed by the end of 
FY2035. The planning horizon end date range of 2070 – 2080 for the Northeast Branch and 2080 – 2090 
for the Northwest Branch represent a span of several years when the County may achieve meeting the 
remaining portion of its nitrogen SW-WLAs. Phosphorus and sediment SW-WLAs will be met sooner, 
however implementation will continue, resulting in additional phosphorus and sediment load 
reductions. 
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Table 6-9. Anacostia River Watershed Planning and Target Loads for TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 

 Anacostia River Northeast Branch Anacostia River Northwest Branch Anacostia River 
 TN TP TSS TN TP TSS Trash 

 
Year EOS 

lbs/yr Year EOS 
lbs/yr Year EOS  

lbs/yr Year EOS 
lbs/yr Year EOS 

lbs/yr Year EOS  
lbs/yr Year lbs removed/ 

yr 
Impairment 
Baseline Load 1997 68,468 1997 7,238 1997 21,308,103 1997 138,394 1997 13,409 1997 37,030,247 2009 240,117 
Progress Load 2021 57,805 2021 4,711 2021 12,187,855 2021 124,960 2021 9,171 2021 23,473,192 2021 n/a 

Progress 
Reductions  10,664  2,527  9,120,247  13,435  4,238  13,557,055  51,260 

Milestone 1 Load 2033 54,276 2031 4,072 2027 11,038,326 2039 118,975 2036 7,875 2034 20,417,146 2029 n/a 
Milestone 1 
Reductions  14,193  3,166  10,269,777  19,419  5,534  16,613,102  195,005 

Milestone 2 Load 2045 49,203 2041 2,891 2033 7,545,249 2057 108,321 2051 5,992 2047 13,631,575 n/a n/a 
Milestone 2 
Reductions  19,266  4,348  13,762,853  30,073  7,417  23,398,672  n/a 

Target Load  
(SW-WLA)  13,009  1,361  3,196,215  26,295  2,521  5,554,537  n/a 
Target Year Load 2056 40,459 2050 1,334 2038 3,153,278 2074 83,074 2065 2,504 2059 5,544,356 2035 n/a 

Target Year 
Reductions  28,009  5,904  18,154,825  55,321  10,905  31,485,892  258,718 

Target % 
Reduction  81.0%  81.2%  85.0%  81.0%  81.2%  85.0%  100.0% 
Future % 
Reduction 2056 40.9% 2050 81.6% 2038 85.2% 2074 40.0% 2065 81.3% 2059 85.0% 2035 107.7% 

Full Plan Implementation 
Future Load* 2056 40,459 2056 -824 2056 -6,099,003 2074 83,074 2074 -4,409 2074 -22,031,147 2035 258,718 
Future % 
Reduction** 2056 40.9% 2056 111.4% 2056 128.6% 2074 40.0% 2074 132.9% 2074 159.5% 2035 107.7% 

*Loads are relative to Baseline Load; negative values indicate reductions are greater than what was needed to achieve the SW-WLA. Anacostia River trash reduction 
shown for Full Plan Implementation Future Load 
**Full Plan Implementation for nitrogen meets the Interim TN Target. This level of implementation exceeds the required % reduction for phosphorus and sediment.
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Figure 6-1 through Figure 6-6 show baseline and progress loads (blue bars) and future loads (orange 
bars) compared to the Anacostia River Northeast Branch watershed and Northwest Branch watershed 
local TMDL SW-WLAs (red line) for nitrogen, phosphorus, and sediment. Loads presented in these 
graphs are relative to the baseline loads; negative future load values for TP and TSS TMDLs indicate that 
the future reductions are greater than what was needed to achieve the SW-WLA. This is a result of the 
degree of BMP implementation needed to achieve the TN TMDL, which results in additional treatment 
of TP and TSS beyond TMDL requirements. Figure 6-7 shows progress load reductions (blue bar) and 
future load reductions (orange bars) compared to the Anacostia River watershed trash TMDL SW-WLA, 
which represents the target annual removal rate of 100% of the baseline trash load in the watershed. 
This comparison shows that all SW-WLAs will be treated to the required TMDL allocated load with 
current and future BMP implementation.  

 

 
Figure 6-1. Progress and Future TN Loads in the Anacostia Northeast River Branch Watershed 

 -

 20,000

 40,000

 60,000

 80,000

Baseline
1997

Progress
2021

Milestone 1
2033

Milestone 2
2045

Interim TN
Target 2056

Planning
Horizon End
Date Range
2070 - 2080

Lo
ad

s -
TN

 E
O

S 
lb

s/
yr

TN

Baseline and Progress Loads Future Loads Local TMDL WLA



Anacostia River Nutrients, Sediment, and Trash TMDL Implementation Plan 2022 

 

76 Montgomery County DEP 

 

 

  

Figure 6-2. Progress and Future TP Loads in the Anacostia River Northeast Branch Watershed 

 
 

Figure 6-3. Progress and Future TSS Loads in the Anacostia River Northeast Branch Watershed 
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Figure 6-4. Progress and Future TN Loads in the Anacostia River Northwest Branch Watershed 

 

 
 

Figure 6-5. Progress and Future TP Loads in the Anacostia River Northwest Branch Watershed 
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Figure 6-6. Progress and Future TSS Loads in the Anacostia River Northwest Branch Watershed 

 

Figure 6-7. Progress and Future Trash Reductions in the Anacostia River Watershed 
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7 Load Reduction Evaluation Criteria 
Adaptive management is a critical component of achieving the SW-WLAs required by the Anacostia River 
watershed nutrient, sediment, and trash TMDLs. As presented in Section 6 of this plan the County has 
established implementation and load reduction targets at specific intervals between current progress 
and the TMDL end date for trash reduction goals to provide interim planning targets and to serve as a 
vehicle for assessing progress toward the load reduction targets. The interim milestone dates can be 
found in Table 6-1. 
 
Feasibility studies of future strategies may reveal that some existing structures or sites identified for 
retrofitting or enhancement may not be feasible candidates for future projects and may be eliminated 
from consideration. Since many restoration projects will need to be done on private property, lack of 
approval by private property owners may also impact the number and types of projects that can be 
accomplished. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress. The County will continue to track the overall effectiveness of the 
various BMP strategies and will adapt the suite of solutions based on the results. New technologies are 
continuously developed and evaluated to determine their pollutant control efficiencies. The County will 
also continue to monitor changes in regulations and policy that could impact the program. 
 
Progress will be measured through three approaches: tracking implementation of management 
measures, estimating load reductions through modeling, and tracking overall program success through 
long term monitoring. Planning targets will be re-evaluated against progress and revised to ensure that 
Montgomery County is on track to meet established goals. Progress assessments are completed 
annually and reported to MDE with the County’s annual report. 
 
7.1 Tracking Implementation of Management Measures 
Implementation will be measured by determining whether the targets for implementation shown in 
Table 6-5 are achieved according to the milestone schedule presented. Montgomery County implements 
a comprehensive stormwater management program and is building a system to centralize the tracking 
of projects and program implementation. New BMPs constructed through new development and 
redevelopment projects are entered into the County’s BMP database as they come on-line are 
transferred into the County’s stormwater BMP inspection program. Montgomery County DEP and DOT 
are responsible for implementing water quality improvement projects (i.e., restoration and retrofit 
projects) through the capital improvement program or CIP. Additional water quality improvement 
programs, such as voluntary BMP implementation through the RainScapes and Watershed Grant 
programs, street sweeping, storm drain cleaning and tree planting are also implemented by DEP and 
DOT. 
 
Countywide Stormwater TMDL Implementation Plan 

As a requirement of the NPDES MS4 permit, the County must develop a Countywide Stormwater TMDL 
Implementation Plan for all TMDLs and SW-WLAs. The Plan is to be updated annually to document 
progress towards each TMDL SW-WLA and provide updates to projects, programs, costs, and schedules. 
The County is in the process of updating almost all of its TMDL Implementation Plans to address 
comments received from MDE. The first Countywide Stormwater TMDL Implementation Plan will be 
submitted with the FY23 annual report. The permit requirements for Countywide Stormwater TMDL 
Implementation Plan developed are as follows: 
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Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.3.) 

3.  For all TMDLs and WLAs listed in Appendix A, the County shall annually document, in one 
Countywide Stormwater TMDL Implementation Plan, updated progress toward meeting these TMDL 
WLAs. This Countywide Stormwater TMDL Implementation Plan shall include: 

a. A summary of all completed BMPs, programmatic initiatives, alternative control practices, or 
other actions implemented for each TMDL stormwater WLA; 

b. An analysis and table summary of the net pollutant reductions achieved annually and 
cumulatively for each TMDL stormwater WLA; 

c. An updated list of proposed BMPs, programmatic initiatives, and alternative control 
practices, as necessary, to demonstrate adequate progress toward meeting the 
Department’s approved benchmarks and final stormwater WLA implementation dates; and 

d. Updates on the County’s efforts to reduce trash, floatables, and debris, and show progress 
toward achieving the annual trash reduction allocation required by the Anacostia trash 
TMDL. The updates shall describe the status of trash elimination efforts including resources 
(e.g., personnel and financial) expended and the effectiveness of all program components 
including: 

i. Quantifying annual trash reductions using the Department’s TMDL analysis or an 
equivalent and comparable County trash reduction model; 

ii. The public education and outreach strategy to initiate or increase residential and 
commercial recycling rates, improve trash management, and reduce littering; and 

iii. An annual evaluation of the local trash reduction strategy including any 
modifications necessary to improve source reduction and proper disposal. 

Annual NPDES Reporting 

As a requirement of the NPDES MS4 permit described in Section 1.1.1, the County must submit on or 
before December 31 each year a progress report documenting implementation of the NPDES 
stormwater program during the prior fiscal year. The permit requirements for annual reporting are as 
follows (items in bold font directly relate to elements of the load reduction evaluation criteria): 
 

Annual Progress Reports (Permit Part V.A.1.) 

a. An executive summary on the status of implementing the County’s MS4 programs that are 
established as permit conditions including: 

i. Permit Administration 
ii. Legal Authority 

iii. Source Identification 
iv. Stormwater Management 
v. Erosion and Sediment Control 

vi. Illicit Discharge Detection and Elimination 
vii. Property Management and Maintenance 

viii. Public Education 
ix. Stormwater Restoration 
x. Countywide Stormwater TMDL Implementation Plan 
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xi. Assessment of Controls 
xii. Program Funding 

b. A narrative summary describing the results and analyses of data, including monitoring data 
that is accumulated throughout the reporting year 

c. Expenditures for the reporting period and the proposed budget for the upcoming year 
d. A summary describing the number and nature of enforcement actions, inspections, and public 

education programs 
e. The identification of water quality improvements and documentation of attainment and/or 

progress toward attainment of schedules, benchmarks, deadlines, and applicable stormwater 
WLAs developed under EPA approved TMDLs; and, 

f. The identification of any proposed changes to the County’s program when stormwater WLAs 
are not being met 

 
The County’s MS4 data are currently being transitioned to a centralized geodatabase that will facilitate 
reporting in MDE’s new NPDES schema (version 2 Draft Updates, November 2021). Elements of the 
database include feature classes and associated tables that store and report to MDE the County’s urban 
BMP restoration projects. MDE and the Chesapeake Bay Program use the data for larger scale Bay 
modeling and TMDL compliance tracking. The relevant database features include: 
 

• AltBMPLine - stream restoration, shoreline restoration, outfalls 
• AltBMPPoint – septic system practices (pump-out, upgrades, connections) 
• AltBMPPoly – tree planting, street sweeping, storm drain cleaning, impervious removal 
• BMP – stormwater BMPs (bioretention, filtering practices, infiltration practices, wet ponds etc.) 

 
Financial Assurance Plan Reporting 

The County’s FAP outlines the County’s financial ability to meet its impervious surface restoration 
obligations and is another mechanism of reporting to MDE. The FAP demonstrates the County’s ability 
to fund projects which will reduce pollutants of concern and make measurable progress towards 
improving water quality. Montgomery County’s FY2020 FAP was submitted to MDE in April of 2021. The 
FY2022 FAP is currently being developed and will be submitted with the FY2022 MS4 annual report. 
 
7.2 Tracking Load Reductions through Modeling 
The County performs modeling annually to evaluate load reductions and progress towards meeting SW-
WLA goals. The load reductions are reported in the County’s NPDES annual report, as described above. 
These progress assessments allow the reevaluation of management plans, and adjustments are made as 
technologies and efficiencies change, programs mature, and regulations are put in place. The County will 
model load reductions for the Anacostia River watershed using the TIPP spreadsheet tool, as described 
in Section 4.1 of this plan. Modeled load reductions of current progress and future implementation will 
be compared against benchmarks and implementation will be adjusted accordingly.  
 
7.3 Tracking Overall Program Success through Monitoring 
The ultimate test of program success is monitoring to assess any changes in water quality. This 
assessment is done using trends identified through the long-term monitoring program described below 
in Section 9. TMDL compliance status will be evaluated to determine if the restoration plan needs to be 
updated. If it is found during the evaluation of BMP implementation and load reductions that the 
milestone targets are no longer being met, revisions to the plan may be necessary. 
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7.4 Adaptive Management Process 
This Implementation Plan is an important first step; however, the NPDES MS4 permit calls for an 
iterative and adaptive plan for implementation. The County will follow an adaptive management process 
guided by the information feedback loops shown in Figure 7-1 to evaluate implementation of this plan. 
Once the plan is reviewed and approved by MDE, the County will immediately begin implementing the 
outlined strategies. The County will monitor implementation progress on a regular basis and report 
progress and load reductions achieved to MDE with the NPDES annual report and at milestone intervals. 
Monitoring methods are described in detail in Section 9.  
 
If new methods of stormwater treatment are identified, or better approaches to source control are 
found, the plans can be extended and updated to take these changes into account. Similarly, if some 
elements of the plans are not as successful as expected, adaptations and improvements will be 
incorporated in future updates. Plans may also change if pollutant removal crediting methods are 
modified in the future.  
 
When progress modeling shows achievement of the allocated SW-WLAs, the County will develop an 
attainment plan that incorporates a monitoring component that is consistent with the water quality 
criteria specific to designated uses discussed in Section 2.1.2.1. Water quality monitoring and biological 
monitoring consistent with MDE’s designated use and water quality criteria assessment methodologies 
will be implemented at that time.   
 

 
 
 
 
8 BMP Inspection and Maintenance 
Montgomery County has established policies and procedures in place for SWM facility inspection, 
maintenance, and enforcement.  
 
The County’s NPDES MS4 permit requires the County to conduct preventive maintenance inspections of 
all SWM BMPs at least triennially (once every 3 years). The DEP Stormwater BMP Inspection and 
Maintenance (SWIM) Program oversees inspection and maintenance of all SWM BMPs under County 
jurisdiction. The DEP performs structural maintenance on BMPs owned by the County, Montgomery 

Figure 7-1. Adaptive Implementation Cycle 
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County Public Schools (MCPS), and Maryland National Capital Park and Planning Commission (M-
NCPPC), as well as structural and nonstructural maintenance on ESD practices located on County 
property and in County ROW. DEP is also responsible for performing structural maintenance on private 
practices where maintenance responsibility has been transferred to the County (the private property 
owner remains responsible for nonstructural maintenance). Property owners are responsible for 
providing all maintenance on ESD BMPs on their property. 
 
The DEP oversees inspection of all SWM BMPs both publicly and privately owned, under County 
jurisdiction. The following inspections are tracked and reported in each MS4 Annual Report: triennial 
inspections; annual inspections for certain BMPs; Water Quality Protection Charge (WQPC) inspections 
by single-family residential (SFR) property owners for WQPC credit; unscheduled inspections for 
compliance, enforcement, and in response to complaints; and maintenance inspections. In addition to 
inspections, the DEP SWIM Program oversees structural and nonstructural maintenance of all SWM 
BMPs under the County’s jurisdiction. 
 
The DEP also oversees inspection and maintenance of alternative BMPs such as stream restoration 
projects. MDE requires inspection of credited stream restoration projects once every five years (MDE, 
2021b). The County’s current goal is to inspect and document the current conditions of all streams 
restored under the County’s 2001 and 2010 MS4 permits and to identify and prioritize resultant 
maintenance recommendations. After transitioning to MDE’s new NPDES schema, DEP will include 
pass/fail condition in addition to the inspection dates that are already reported. This will be reported 
annually on a fiscal year basis to MDE. Additional information gathered during inspections will be used 
to identify maintenance actions and priorities necessary to retain restoration credit and maintain permit 
compliance along with project stability and functionality. 
 
9 Monitoring 
According to the General Guidance for Local TMDL Stormwater Wasteload Allocation (SW-WLA) 
Watershed Implementation Plans (WIPs) (MDE, 2022a) attainment of TMDL requirements can be 
defined via two primary means, resulting in the development of an attainment plan:  
 

1. Documented achievement of WLAs via implemented practices and modeling exercises. 
2. Documented achievement of water quality criteria consistent with MDE published assessment 

methodologies. 
 
Pollutant load modeling will estimate achieving required load reductions through the planned strategies 
discussed in Section 4.3 and will be the method to show that the County is meeting the SW-WLAs in the 
Anacostia River Creek watershed. Monitoring data will be required to demonstrate attainment of water 
quality standards. Official monitoring for Integrated Report assessments and impairment status is the 
responsibility of the State; however, the County has on-going and planned monitoring programs that will 
supplement the State’s efforts.  
 
To determine the monitoring approach, it is important to review the originally identified impairment 
and the initial impaired waters listing. In 2002, the State began listing biological impairments on the 
Integrated Report, at the 8-digit scale, based on a percentage of stream miles degraded and whether 
they differ significantly from a reference condition watershed (<10% stream miles degraded). The 
biological listing is based on Benthic and Fish Indices of Biotic Integrity (BIBI/FIBI) results from wadeable 
streams from assessments conducted by the MBSS.  
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The Anacostia River watershed was listed in Maryland’s Integrated Report of Surface Water Quality as a 
Category 5 listing (in need of a TMDL) as impaired for both nutrients and suspended sediment in 1996, 
for biological community impacts in non-tidal waters in 2002, and for trash/debris in 2006. The 1996 
sediment listing was refined to a listing for total suspended solids in 2008. Similarly, the 1996 nutrient 
listing was refined in the 2008 Integrated Report and phosphorus was identified as the specific impairing 
substance. TMDLs were prepared for sediment in 2007, nutrients in 2008, and trash in 2010. 
 
MDE completed a Biological Stressor Identification (BSID) analysis in 2012 with revisions in 2022 to 
identify the probable or most likely causes of poor biological conditions in the Anacostia watershed’s 
non-tidal streams (MDE, 2022d). The BSID identified that biological communities in the watershed are 
likely degraded due to inorganic pollutants (i.e., chlorides and sulfates), sediment and in-stream habitat 
related stressors, channelization of streams, and alterations to riparian buffer zones. The BSID 
confirmed the development and implementation of the 2007 sediment TMDL as an appropriate 
management action to address, in part, the impacts to the watershed’s biological communities.  
 
The BSID did not confirm necessity of the 2008 nutrient (total nitrogen and total phosphorus) TMDL for 
the tidal and non-tidal Anacostia River watershed. According to the BSID, which was conducted for the 
non-tidal portion of the watershed, “the analysis for the watershed did not identify any nutrient 
stressors as having significant association with degraded biological conditions. There is no evidence that 
excessive primary production is occurring in the [non-tidal portion of] watershed.” (MDE, 2022d)  
 
Based on the biological impairment and subsequent TMDL and BSID analyses, the sediment TMDL has 
the most direct connection with biological condition in the County’s non-tidal stream segments. The 
nutrient TMDL has more applicability in the tidal segments. The County intends to focus monitoring 
programs on biological condition and in-stream habitat in stream reaches within the County portion of 
the watershed, which are all non-tidal. 
 
The monitoring elements described in the following sections focus on biological monitoring and are 
based on several regulatory drivers and MDE guidance documents. County monitoring programs related 
most directly to TMDL progress tracking are those completed for elements of the County’s MS4 NPDES 
permit under Section IV.G – Assessment of Controls – which include BMP Effectiveness Monitoring and 
Watershed Assessment and Trend Monitoring. These two monitoring strategies are included in MDE’s 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022c) and are 
referenced as the minimum monitoring strategy to be used for TMDL related progress monitoring. The 
two elements are further described with more specific detail in the 2021 MS4 Monitoring Guidelines: 
BMP Effectiveness and Watershed Assessments (MDE 2021f).  
 
In addition, there are other ongoing County monitoring efforts to monitor the stability and function of 
restoration projects and to work collaboratively with partner programs. As progress is made towards 
meeting the SW-WLA the County will continue to review its monitoring strategies and adapt them as 
needed to meet the goals of the TMDL program. 
 
The following sections describe the primary and other monitoring strategies related to TMDL 
compliance.  
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9.1 BMP Effectiveness Monitoring 
BMP Effectiveness Monitoring is an MS4 permit component that uses measures of biology, physical 
condition, and chemical water quality sampling to monitor pre- and post-implementation conditions to 
detect changes over time in response to the implementation of restoration and water quality treatment 
BMPs.   
 
Up to the end of 2022 the County was using outfall and instream monitoring at the Breewood 
Watershed Restoration Project to satisfy this permit condition (which was termed Watershed 
Restoration Assessment in the previous permit). The Breewood Tributary is located in the Anacostia 
River watershed. Under the current MS4 permit, Montgomery County is opting to complete the 
Breewood study and then take the permit given option of paying into the Chesapeake Bay Trust’s Pooled 
Monitoring program in lieu of conducting BMP Effectiveness monitoring. 
 
9.2 Watershed Assessment and Trend Monitoring 
Montgomery County Department of Environmental Protection has monitored fish, benthic 
macroinvertebrates, and habitat conditions in streams across the County since 1995 to document 
current stream and watershed conditions and to track changes over time.  Fish and benthic 
macroinvertebrate data are entered into a multi-metric Index of Biological Integrity (IBI).  These IBIs 
have been calibrated to local streams and are used to indicate stream ecosystem health.  DEP uses the 
MBSS monitoring protocols for the collection of benthic macroinvertebrates, fish, and qualitative habitat 
assessments.  DEP also uses the EPA’s Rapid Bioassessment Protocol qualitative habitat assessment to 
supplement the MBSS habitat assessment.   
 
In 2022, DEP modified the monitoring site selection protocols to comply with new MS4 Watershed 
Assessment Monitoring requirements included under Section IV.G.2.a-b of County’s MS4 NPDES permit. 
Specifics of the monitoring, including site selection methods, number of sites, and field methods are 
described in further detail in the 2021 MS4 Monitoring Guidelines: BMP Effectiveness and Watershed 
Assessments (MDE 2021f) which is referenced in the permit. 
 
Changes to the County’s biological monitoring program included: 
 

• Shifting to the Maryland DNR 12-digit watersheds as a primary sampling unit.  
• Using the GRTS package to select monitoring locations along 1:24,000’ NHD+ stream layer 

within Montgomery County.   
• Collection of MBSS “summer” qualitative habitat metrics during both spring and summer to 

provide appropriate data to MDE.   
• No longer using rotational sampling by sampling all County 12-digit watersheds annually. 

 
These changes within the biological monitoring program align with MDE’s required elements and will 
allow for MDE’s use of the data to fill data gaps and support State level documentation of stream and 
watershed conditions. Data will be used to supplement State data for the Integrated Report of Surface 
Water Quality and BSID analysis.  
 
These biological measures, used first in the process to identify stream segments and watersheds for 
listing on Maryland’s Impaired Waters list (303(d)) and ultimately for TMDLs, are also used to identify 
areas that meet water quality and biological condition standards and are candidates for removal from 
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the impaired waters list, or de-listing. MDE published a Delisting Methodology for Biological 
Assessments in Maryland Integrated Report (MDE, 2021g) that details the sampling design, frequency, 
density, and Index of Biotic Integrity (IBI) scoring necessary to de-list at multiple scales including 
subwatershed and stream segment.  
 
Montgomery County intends to review existing methodologically approved biological data collected by 
the County’s programs and data collected in the County by MDE or MBSS to identify sites, stream 
reaches, and subwatersheds that potentially meet the de-listing criteria, which is generally defined as 
having good quality benthic IBI and fish IBI scores (>3.0 using MBSS methods) in at least two consecutive 
sampling events occurring within the previous 10-year period in non-Tier II segments. The County will 
work jointly with MDE to review potential areas, determine if they are candidates, and decide what, if 
any, additional monitoring data may be needed to supplement existing records. MDE likewise, will be 
reviewing data collected by the State and data collected by the County fulfillment of the Watershed 
Assessment and Trend monitoring element of the NPDES MS4 Permit to detect trends in subwatershed 
health and identify areas for de-listing. 
 
9.3 Other Monitoring 
9.3.1 Restoration Monitoring 

Monitoring the stability and success of restoration activities, including stream restoration, is often a 
requirement of the MDE and USACE joint permit for the Alteration of Floodplain, Waterway, Tidal or 
Nontidal Wetlands in Maryland. The permit typically requires monitoring several success criteria related 
to flow classification, vertical and lateral stability, habitat, wetlands (if applicable), and vegetative and 
invasive species cover during a baseline pre-construction period and for 5 years after construction is 
complete. Monitoring ensures that the goals of the project are being met and provides an opportunity 
to identify and correct issues related to stability, hydrology, and/or biology. As noted in Section 8, the 
County also conducts routine triennial verification and maintenance inspections of all BMPs including 
completed restoration projects. 
 
9.3.2 Collaborative Monitoring 

Montgomery County works with the United States Geological Survey (USGS) to monitor flow and water 
quality throughout the County. The County currently funds three water quality gages and nine flow 
gages throughout the County.  These water quality gages provide continuous monitoring and periodic 
storm and baseflow sampling for a variety of constituents. Currently there are two water quality gages 
in the Anacostia River watershed and one flow gage: 
 

• Paint Branch (Northeast Branch) (Gage number: 01649190) (2013) 
o Storm/baseflow water quality parameters: total dissolved nitrogen, total particulate 

nitrogen, total nitrogen, ammonia, nitrite, nitrate+nitrite, total phosphorus, total 
dissolved phosphorus, orthophosphate, dissolved chloride, total suspended solids, E. 
coli, and suspended sediments.  

o Real time: gage height, discharge, turbidity, dissolved oxygen, specific conductivity, 
temperature, and pH. 

• Sligo Creek (Northwest Branch) (Gage number: 1650800) 
o Storm/baseflow water quality parameters: total dissolved nitrogen, total particulate 

nitrogen, total nitrogen, ammonia, nitrite, nitrate+nitrite, total phosphorus, total 
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dissolved phosphorus, orthophosphate, dissolved chloride, total suspended solids, E. 
coli, and suspended sediments.  

o Real time: gage height, discharge, turbidity, dissolved oxygen, specific conductivity, 
temperature, and pH. 

• Paint Branch at Colesville, MD (Gage number: 01649150) – stream flow gage. 
 
All of these USGS gages are incorporated into The Chesapeake Bay Nontidal Network and are used in 
loading estimations to demonstrate TMDL progress. 
 
9.4 Trash Monitoring 
The Anacostia River trash TMDL SW-WLA under the responsibility of Montgomery County’s MS4 is based 
on stormwater outfall monitoring. The TMDL requires 100% removal of the MDE derived annual 
baseline load. Unlike the sediment TMDL, there is not an explicit direct connection between trash in the 
County’s non-tidal streams and biological condition; therefore the monitoring program for trash will 
focus directly on measures of trash rather than on measures of water quality or biological condition. 
 
It will be of most use to the County over the next 1-5 years to focus trash monitoring efforts on 
accurately measuring trash reduction and removal accomplished by the suite of programs being 
implemented to meet the TMDL reduction goal. These programs are outlined in section 3.1.2 and 
include source control activities such as education and outreach programs, and direct removal efforts 
such as street sweeping, volunteer clean-ups, trash traps, and contractor led clean-ups. Data compiled 
from each program will provide annual estimates of load reduction per program that when totaled will 
support development of more accurate assumptions and removal rates for the trash modeling and total 
annual load reduction estimated completed to date.  
 
Theoretically if programs are successful, particularly the source controls efforts, there should be lesser 
amounts of trash in the watershed’s stream system each year. It is anticipated that as the County 
progresses towards achieving the annual target trash reduction load (240,117 lbs/year) by improving 
source controls, removal of that same amount of trash year over year will become increasingly more 
difficult. It will be important then to not only track the amount of trash prevented and collected each 
year, but also the effort expended to meet the annual reduction goal. 
 
Current monitoring conducted by the Metropolitan Washington Council of Governments (MWCOG) for 
each of the jurisdictions in the Anacostia Restoration Partnership includes semiannual trash surveys. 
Future monitoring may include trash surveys of stream systems, and particularly at stormwater outfalls, 
similar to the methods and studies used in development of the TMDL. The County’s program to install 
trash nets/trash traps will provide direct data for trash collected at those installations. Data at those 
sites can also be tracked over time to see if source reduction efforts are effective. In other words, is the 
amount of material collected at a given site decreasing over time. Data from trash nets/trash traps will 
also be useful for estimating trash entering the stream system through the stormwater system at 
uncontrolled sites.  
 
10 Public Participation / Education 
Public outreach and stewardship play an important role in improving water quality conditions. The 
County is committed to continuing and expanding programs and activities to educate and involve the 
community, with focused efforts to provide outreach to culturally diverse communities. The public is 
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also involved in the development of TMDL implementation plans through a 30-day comment period 
process.  
  
10.1 County Outreach Efforts 
Public outreach and education programs are important to reduce stormwater pollution and the County 
continues to operate and expand those programs and activities. The County uses several approaches 
and community platforms to reach residents and provide education on environmental issues and County 
efforts, including: 
 

• Montgomery County Call Service Center MC311 — A compliance hotline for public reporting of 
spills, illegal dumping, and suspected illicit discharges. 

• AskDEP – An online/email method for the public to contact DEP with questions or issues they 
are facing. The program is similar to MC311, but goes directly to DEP. 

• My Green Montgomery — An online educational portal which serves as the news and 
communication platform for DEP. In FY2021, 149 blogs were posted and reached 125,935 users.  

• Newsletters — My Green Montgomery monthly e-newsletter, RainScapes Gazette, and 
RainScapes Gazzette for Landscape Professionals are communication tools to share information 
about DEP programs.  

• Montgomery County DEP Website — The County’s website serves as a way to education and 
communicate with the public. In FY2021, top water website pages visited include public water 
supply, well and septic, RainScapes, and stormwater maintenance.  

• Social Media — Facebook, Twitter, Instagram, YouTube, and Flickr are utilized to provide 
engaging water focused content and videos, including the Salt-Wise campaign and a Holiday Gift 
Outside the Box campaign on recycling, reusing, and reducing plastic bag usage during the 
holidays.  

• Montgomery County GreenFest Website — Greenfest was held virtually in FY2021, but the 
website provided various activities and workshops to 8,732 users.  

• Stream Stewards — The Stream Stewards program involves activities such as volunteer 
cleanups, storm drain art, and participation in trainings and promotes community watershed 
ambassadors and keepers. 

• RainScapes Outreach – DEP’s RainScapes promotes and implements small-scale stormwater 
control and infiltration projects on residential, institutional, and commercial properties. The 
program has installed rain garden and conservation landscapes at public schools, improving 
watershed and environmental literacy for teachers and students. Trainings are provided for local 
designers and contractors with a focus on managing drainage challenges. RainScapes materials 
are also widely shared with watershed groups, civics associations, HOA property managers, and 
faith-based organizations.  

• Community Events – DEP will provide tables at community events as an opportunity for County 
residents to ask questions and learn more about the programs and services the DEP provides.  

• Restoration Project Public Meeting – For every restoration project, DEP holds at least one 
public meeting for the communities where the project is located. These are public meetings to 
inform residents and business about the project, impact to community during construction, and 
long term maintenance of the project. 
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The County maintains an outreach database to track outreach activities across multiple DEP programs. 
This database allows the County to maximize the effectiveness of outreach efforts and coordinate 
events that occur in close proximity or timeframe, allowing for enhanced outreach. Event type, location, 
watershed, date, number of impressions, volunteer participation, topics covered, and media coverage 
are all tracked.  
 
Anti-Litter Education and Public Outreach 

The County encourages the public to participate in various trash cleanup activities. In April 2021, DEP 
launched a new program called Plogging, a combination of jogging and picking up litter, where 
registered volunteers receive cleanup supplies and report their cleanup data online. In FY21, volunteers 
reported removing 4,983 pounds of trash and recyclable materials from their communities. Public 
outreach about litter is focused in the Anacostia River Watershed because of the Trash TMDL.  
 
A regional workgroup through MWCOG for Anacostia Messaging manages a regional outreach campaign 
for a clean environment. In FY21, information gleaned from a survey of residents’ knowledge and 
understanding of water quality concepts was used to create a messaging campaign that ran through the 
spring and summer months of 2021. The survey will be repeated in FY22 to compare to the previous 
year’s results after the campaign has run.   
 
10.2 Public Comment Period 
Part 4.F.4 of the County’s NPDES MS4 permit outlines requirements for public involvement in the 
development of TMDL stormwater implementation plans.  
 
Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.4.) 

4.  Montgomery County shall provide continual outreach to the public and other stakeholders, including 
other jurisdictions or agencies holding stormwater WLAs in the same watersheds, regarding its TMDL 
stormwater implementation plans. Montgomery County shall solicit input from the public, collaborate 
with stakeholders, and incorporate any relevant comments that can aid in achieving local stormwater 
WLAs. To allow for public participation, Montgomery County shall: 

a. Maintain a list of interested parties for notification of TMDL development actions;  
b. Provide notice on the County’s webpage outlining how the public may obtain information on the 

development of TMDL stormwater implementation plans and opportunities for comment;  
c. Provide copies of TMDL stormwater implementation plans to interested parties upon request;  
d. Allow a minimum 30-day comment period before finalizing TMDL stormwater implementation 

plans; and  
e. Document in final TMDL stormwater implementation plans how the County provided public 

outreach and adequately addressed all relevant comments. 

As stated in Section 1.1.1., this Anacostia Nutrient, Sediment and Trash TMDL Implementation Plan has 
been updated to address comments from MDE. As a result, the plan is being submitted to MDE prior to 
being released for public comment. This will help ensure that MDE’s comments have been fully 
addressed and that the plan meets their expectations before seeking public input. 
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Figure 10-1 below describes key steps in the County’s implementation plan submittal process and how 
comments received by both MDE and the public are recorded and incorporated into the plan. 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

submitted to MDE within one year of the effective date of the current NPDES MS4 permit. 
 
Implementation plans developed for a new TMDL are submitted to MDE within one year of 
EPA’s approval of the TMDL document.  
 
 

MDE provides the County with comments. MDE comments are recorded internally at the 
County. The County submits a revised implementation plan to MDE accompanied with a 
comment/response document.County implementation plans for current TMDLs are 

The final implementation documents are posted on the 
County’s website at: 
https://www.montgomerycountymd.gov/water/stormwater/
county-implementation-strategy.html 

Figure 10-1. County Implementation Plan Submittal Process 

Comments received are taken into consideration and modifications to the County’s plans 
are made where appropriate. Appendix C of this plan provides documentation of comments 
received and the County responses to these comments.  
 
 

Draft plans are posted for a 30-day public review and comment period on the County’s 
website. 

https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
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Appendix A-1 
Nutrient and Sediment Reduction from Stormwater BMPs and Restoration Practices 

(as reported in the ‘TN TP TSS Efficiency BMPs’ tab of the TIPP) 
 

BMP Short Name BMP Full Name TN 
Reduction 

TP 
Reduction 

TSS 
Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 4.0% 10.0% 21.0% 

SCP2 Advanced Sweeping Technology - 1 pass/week 3.0% 8.0% 16.0% 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 2.0% 5.0% 11.0% 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 1.0% 3.0% 6.0% 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 0.7% 2.0% 4.0% 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 0.0% 1.0% 2.0% 

SCP7 
Advanced Sweeping Technology - spring 1 pass/1-2 weeks else 
monthly 1.0% 4.0% 7.0% 

SCP8 
Advanced Sweeping Technology - fall 1 pass/1-2 weeks else 
monthly 2.0% 5.0% 10.0% 

SCP9 Mechanical Broom Technology - 2 pass/week 0.0% 0.0% 1.0% 

SCP10 Mechanical Broom Technology - 1 pass/week 0.0% 0.0% 0.5% 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 0.0% 0.0% 0.1% 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 80.0% 85.0% 90.0% 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 70.0% 75.0% 80.0% 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 25.0% 45.0% 55.0% 

Bioswale Bioswale 70.0% 75.0% 80.0% 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 5.0% 10.0% 10.0% 

ExtDryPonds Dry Extended Detention Ponds 20.0% 20.0% 60.0% 

UrbFilterRR Filter Strip Runoff Reduction 20.0% 54.0% 56.0% 

UrbFilterST Filter Strip Stormwater Treatment 0.0% 0.0% 22.0% 

Filter Filtering Practices 40.0% 60.0% 80.0% 

ImperviousDisconnection Impervious Disconnection to amended soils 12.3% 14.6% 15.6% 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 85.0% 85.0% 95.0% 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 80.0% 85.0% 95.0% 

AdvancedGI Advanced Grey Infrastructure Nutrient Discovery Program (IDDE) 0.2% 0.2% 0.0% 

PermPavSVNoUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, no underdrain 80.0% 80.0% 85.0% 

PermPavSVUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, underdrain 50.0% 50.0% 70.0% 

PermPavSVUdCD Permeable Pavement w/ Sand, Veg. - C/D soils, underdrain 20.0% 20.0% 55.0% 

PermPavNoSVNoUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, no underdrain 75.0% 80.0% 85.0% 

PermPavNoSVUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, underdrain 45.0% 50.0% 70.0% 

PermPavNoSVUdCD Permeable Pavement w/o Sand, Veg. - C/D soils, underdrain 10.0% 20.0% 55.0% 
RR Stormwater Performance Standard-Runoff Reduction SW curve equations  

ST Stormwater Performance Standard-Stormwater Treatment SW curve equations 

ForestBufUrbanEff Urban Forest Buffer Upland Acres 25.0% 50.0% 50.0% 

VegOpChanNoUdAB Vegetated Open Channels - A/B soils, no underdrain 45.0% 45.0% 70.0% 

VegOpChanNoUdCD Vegetated Open Channels - C/D soils, no underdrain 10.0% 10.0% 50.0% 

WetPondWetland Wet Ponds and Wetlands 20.0% 45.0% 60.0% 
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BMP Short Name BMP Full Name TN 
Reduction 

TP 
Reduction 

TSS 
Reduction 

SepticDeCon Septic Denitrification-Conventional 50% 0% 0% 

SepticDeEnhance Septic Denitrification-Enhanced 69% 0% 0% 

septiceffenhance Septic Effluent - Enhanced 38% 0% 0% 

SepticPump Septic Pumping 5% 0% 0% 

SepticSecCon Septic Secondary Treatment Conventional 20% 0% 0% 

SepticSecEnhance Septic Secondary Treatment Enhanced 50% 0% 0% 

SepticConnect Septic Connection 73% 0% 0% 

Stream Restoration Stream Restoration Default Planning Rates 0.075 lbs/ft 0.068 lbs/ft 248 lbs/ft 

Shoreline Management Shoreline Management 0.086 lbs/ft 0.061 lbs/ft 164 lbs/ft 

UrbanNMMdCA Nutrient Management Maryland Commercial Applicators 9.0% 0.0% 0.0% 

UrbanNMMdDIY Nutrient Management Maryland Do It Yourself 4.5% 0.0% 0.0% 

UrbanNMPlan Nutrient Management Plan 9.0% 4.5% 0.0% 

UrbanNMPlanHR Nutrient Management Plan High Risk Lawn 20.0% 10.0% 0.0% 

UrbanNMPlanLR Nutrient Management Plan Low Risk Lawn 6.0% 3.0% 0.0% 

NO Floating Treatment Wetland 0% Coverage of Pond 0.0% 0.0% 0.0% 

FTW1 Floating Treatment Wetland 10% Coverage of Pond 0.8% 1.6% 2.3% 

FTW2 Floating Treatment Wetland 20% Coverage of Pond 1.7% 3.3% 4.7% 

FTW3 Floating Treatment Wetland 30% Coverage of Pond 2.5% 4.9% 7.0% 

FTW4 Floating Treatment Wetland 40% Coverage of Pond 3.3% 6.5% 9.2% 

FTW5 Floating Treatment Wetland 50% Coverage of Pond 4.1% 8.0% 11.5% 
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Appendix A-2 
Trash Reduction from Stormwater BMPs and Restoration Practices 

 

BMPShortName BMPFullName Trash 
Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 75.0%1 

SCP2 Advanced Sweeping Technology - 1 pass/week 75.0%1 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 75.0%1 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 75.0%1 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 75.0%1 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 75.0%1 

SCP7 
Advanced Sweeping Technology - spring (March to April) 1 pass/1-2 
weeks else monthly 75.0%1 

SCP8 
Advanced Sweeping Technology – spring and fall (March to April, October 
to November) 1 pass/1-2 weeks else monthly 75.0%1 

SCP9 Mechanical Broom Technology - 2 pass/week 75.0%1 

SCP10 Mechanical Broom Technology - 1 pass/week 75.0%1 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 75.0%1 

Storm Drain Cleaning Storm Drain Cleaning Load Reduction2 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 95.0%3 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 95.0%3 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 95.0%3 

Bioswale Bioswale 95.0%3 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 95.0%3 

ExtDryPonds Dry Extended Detention Ponds 95.0%3 

UrbFilterRR Filter Strip Runoff Reduction 95.0%3 

UrbFilterST Filter Strip Stormwater Treatment 95.0%3 

Filter Filtering Practices 95.0%3 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 95.0%3 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 95.0%3 

RR Stormwater Performance Standard-Runoff Reduction 95.0%3 

ST Stormwater Performance Standard-Stormwater Treatment 95.0%3 

WetPondWetland Wet Ponds and Wetlands 95.0%3 

Outreach/Education Programs Anti-litter Campaign; School-Based Programs 12.0%4 

Recycling Education 
Continued Waste Reduction, Reuse, and Recycling Education and 
Investigations 25.0%5 

Volunteer Clean-ups Stream Clean-ups / Adopt-a-Road Clean-ups Load Reduction6 

Plogging & Community Clean-ups Plogging & Community Clean-ups Load Reduction6 
Litter Collected Along Roadside 
Drainage Areas Litter Collected Along Roadside Drainage Areas Load Reduction6 

Contractor Clean-ups Contractor Clean-ups Load Reduction6 

Carryout Plastic Bag Tax Carryout Plastic Bag Tax 30.0%7 

Polystyrene Ban Polystyrene Ban Load Reduction6 

Straw Ban Straw Ban Load Reduction6 

Littering and Illegal Dumping Littering and Illegal Dumping Enforcement; Dumpster Management 100.0%8 
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Enforcement   

Trash Nets/Trash Traps Trash Nets/Trash Traps Load Reduction6 
1 % of Roadway Load. Based on a study of trash accumulation and removal by street sweeping conducted by the San 
Francisco Bay Area Stormwater Management Agencies Association (BASMAA, 2016). 
2 4% of lbs removed from storm drain cleaning is trash (Law et al, 2018) 
3 SCVURPPP, 2007 
4 12% of Residential Land Use. Based on assumptions in WTM (CWP, 2013) associated with other outreach and 
education programs. Assumes half of residential land use is influenced by school age kids, effectiveness of messaging is 
40% and willingness to participate is 60% or .5 x .4 x .6 = .12. 
525% of Weight of Bottles, Cans, Plastic off of areas that have recycling services. Based on assumption that waste 
reduction, reuse, and recycling education and investigations provide a portion of the reductions associated with the 
County’s goal to recycle 70% of its waste stream. 
6 The load removed is the number of bags filled multiplied by the average weight of a bag of trash factoring in a 
reduction due to wet weight of a litter removed. The wet weight conversion factor is 0.7 X 25 X 0.917; where, 0.7 = MS4 
allocation, 25 = average weight of a plastic bag in lbs, and 0.917 = wet weight reduction. 
730% of Weight of Plastic Bags. Based on Anacostia Watershed Trash Reduction Plan (AWS, 2008). 
8 Assumption that 100% of loads from industrial and commercial "hot" land uses and high-density residential are 
removed after enforcement. County using assumption that 5% of area receiving formal enforcement notices. 
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Appendix B 
Anacostia River Watershed Future Implementation Project List 

 
8 Digit 

Watershed 
Name 

Subwatershed Site Name Construction 
Purpose 

MDE BMP 
Description Unit Treatment Status 

Projected 
Implementation 

Year 

Anacostia River NW Branch Longmead Crossing CONV 
Retention Pond 
(Wet Pond) DA Acres 22.6 IN DESIGN 2023 

Anacostia River NW Branch 
Glenallan Tributary 
Stream Restoration REST Stream Restoration Linear Feet 1,725.0 IN DESIGN 2023 

Anacostia River NE Branch 
Collingwood Terrace / 
Northcrest Dr REST Stream Restoration Linear Feet 250.0 PLANNED 2026 

Anacostia River NE Branch 
Collingwood Terrace / 
Peacock Ln Outfall rehab REST Stream Restoration Linear Feet 250.0 PLANNED 2026 

Anacostia River NE Branch 
Collingwood Terrace 
Outfall REST Stream Restoration Linear Feet 400.0 PLANNED 2026 

Anacostia River NE Branch Lemontree Tributary REST Stream Restoration Linear Feet 600.0 PLANNED 2026 

Anacostia River NW Branch 
Congregations - New 
Hampshire Ave (2)  CONV Bioretention DA Acres 12.0 POTENTIAL 2025 

Anacostia River NW Branch 
Congregations - New 
Hampshire Ave (1) CONV Bioretention DA Acres 8.0 POTENTIAL 2025 

Anacostia River NE Branch 
Pay-for-Performance - LID 
(1) REST Micro-Bioretention DA Acres 3.3 POTENTIAL 2026 

Anacostia River NW Branch Parks Catchment (2) REST Micro-Bioretention DA Acres 3.0 POTENTIAL 2024 

Anacostia River NE Branch 
Cannon Raod Green 
Streets REST Micro-Bioretention DA Acres 7.0 POTENTIAL 2025 

Anacostia River NE Branch Design-Build - LID (1) REST Micro-Bioretention DA Acres 15.0 POTENTIAL 2026 

Anacostia River NW Branch 
Pay-for-Performance - LID 
(2) REST Micro-Bioretention DA Acres 3.3 POTENTIAL 2026 

Anacostia River NW Branch Design-Build - LID (2) REST Micro-Bioretention DA Acres 16.7 POTENTIAL 2026 

Anacostia River NW Branch 
Congregations - 
University/White Oak REST Micro-Bioretention DA Acres 18.0 POTENTIAL 2026 

Anacostia River NE Branch Townes of Golucester CONV 
Extended 
Detention DA Acres 30.0 POTENTIAL 2024 
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8 Digit 
Watershed 

Name 
Subwatershed Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Structure, Wet 

Anacostia River NE Branch 
Edgewood Neighborhood 
Park CONV 

Retention Pond 
(Wet Pond) DA Acres 22.5 POTENTIAL 2025 

Anacostia River NW Branch 
Pay-for-Performance - 
SWM (2) CONV 

Retention Pond 
(Wet Pond) DA Acres 86.7 POTENTIAL 2026 

Anacostia River NW Branch Design-Build - SWM (2) CONV 
Retention Pond 
(Wet Pond) DA Acres 43.3 POTENTIAL 2025 

Anacostia River NE Branch 
Pay-for-Performance - 
SWM (1) CONV 

Retention Pond 
(Wet Pond) DA Acres 36.7 POTENTIAL 2026 

Anacostia River NE Branch Design-Build - SWM (1) CONV 
Retention Pond 
(Wet Pond) DA Acres 26.7 POTENTIAL 2025 

Anacostia River NE Branch 
Pay-for-Performance - SR 
(1) REST Stream Restoration Linear Feet 1,700.0 POTENTIAL 2026 

Anacostia River NW Branch 
Pay-for-Performance - SR 
(2) REST Stream Restoration Linear Feet 3,700.0 POTENTIAL 2026 

Anacostia River NE Branch 
Jackson Road Elementary 
School REST 

Green Roof - 
Extensive DA Acres 8.4 TBD   

Anacostia River NW Branch 
Kemp Mill Elementary 
School REST 

Green Roof - 
Extensive DA Acres 6.7 TBD   

Anacostia River NE Branch PB-M-01-S-68 REST 
Green Roof - 
Extensive DA Acres 2.1 TBD   

Anacostia River NW Branch Eastern Middle School REST 
Green Roof - 
Extensive DA Acres 14.5 TBD   

Anacostia River NW Branch 
Forest Knolls Elementary 
School REST 

Green Roof - 
Extensive DA Acres 4.8 TBD   

Anacostia River NW Branch SC-U-01-S-21 REST 
Permeable 
Pavements DA Acres 4.1 TBD   

Anacostia River NE Branch White Oak Mall REST Bioretention DA Acres 27.4 TBD   

Anacostia River NW Branch 
Pine Crest Elementary 
School REST Bioretention DA Acres 12.4 TBD   

Anacostia River NW Branch Old Salem Village HOA CONV Bioretention DA Acres 8.3 TBD   
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8 Digit 
Watershed 

Name 
Subwatershed Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Anacostia River NE Branch PB-M-01-S-48 REST Bioretention DA Acres 8.4 TBD   
Anacostia River NW Branch Oxford Square Dr REST Bioretention DA Acres 8.7 TBD   

Anacostia River NE Branch 
White Oak Garden 
Apartments REST Bioretention DA Acres 9.2 TBD   

Anacostia River NE Branch Fairland Acres HOA CONV Bioretention DA Acres 9.2 TBD   

Anacostia River NE Branch 
Knights Bridge II 
Apartments REST Bioretention DA Acres 11.0 TBD   

Anacostia River NW Branch English Orchard REST Bioretention DA Acres 11.0 TBD   
Anacostia River NW Branch NW-M-01-S-21 REST Bioretention DA Acres 11.3 TBD   

Anacostia River NE Branch 
Benjamin Banneker 
Middle School REST Bioretention DA Acres 12.2 TBD   

Anacostia River NW Branch 
Flower Avenue Shopping 
Center REST Bioretention DA Acres 13.1 TBD   

Anacostia River NW Branch 
Glen Waye Gardens 
Condominum REST Bioretention DA Acres 13.5 TBD   

Anacostia River NE Branch Yorkshire Apartments REST Bioretention DA Acres 14.3 TBD   
Anacostia River NW Branch Glenmont Metro Center REST Bioretention DA Acres 15.6 TBD   
Anacostia River NW Branch Kimberly Place REST Bioretention DA Acres 16.0 TBD   

Anacostia River NE Branch 
Briggs Chaney Middle 
School REST Bioretention DA Acres 20.4 TBD   

Anacostia River NW Branch 
Glenmont Forest 
Apartments REST Bioretention DA Acres 31.6 TBD   

Anacostia River NW Branch Saint Bernadette ES REST Bioretention DA Acres 11.9 TBD   

Anacostia River NE Branch 
Pentecost International 
Worship Center CONV Bioretention DA Acres 1.7 TBD   

Anacostia River NW Branch 
Burnt Mills Elementary 
School REST Bioretention DA Acres 7.1 TBD   

Anacostia River NW Branch Saint Camillus School REST Bioretention DA Acres 8.0 TBD   
Anacostia River NE Branch PB-M-01-S-66 REST Bioretention DA Acres 2.2 TBD   
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8 Digit 
Watershed 

Name 
Subwatershed Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Anacostia River NW Branch 
Leisure World Interfaith 
Chapel REST Bioretention DA Acres 2.6 TBD   

Anacostia River NW Branch 
National Labor College 
Parking Lot REST Bioretention DA Acres 1.8 TBD   

Anacostia River NW Branch Silver Spring Center REST Bioretention DA Acres 1.8 TBD   

Anacostia River NW Branch 
Silver Spring Regional 
Services Center REST Bioretention DA Acres 1.9 TBD   

Anacostia River NW Branch NW-M-01-S-15 REST Bioretention DA Acres 1.9 TBD   
Anacostia River NE Branch PB-M-01-S-29 REST Bioretention DA Acres 1.9 TBD   
Anacostia River NW Branch SC-U-01-S-25 REST Bioretention DA Acres 2.0 TBD   
Anacostia River NW Branch Columbia Union College REST Bioretention DA Acres 2.1 TBD   

Anacostia River NW Branch 
Leisure World (Chiswick 
Ct) REST Bioretention DA Acres 1.6 TBD   

Anacostia River NW Branch NW-M-01-S-35 REST Bioretention DA Acres 2.1 TBD   
Anacostia River NE Branch PB-U-01-S-44 REST Bioretention DA Acres 1.6 TBD   

Anacostia River NW Branch 
Rossmoor-Aquarius #7 
(First Aquarius) CONV Bioretention DA Acres 2.3 TBD   

Anacostia River NW Branch Spring Mill Center FAC REST Bioretention DA Acres 2.3 TBD   

Anacostia River NW Branch 
Our Lady of Vietnam 
Catholic Church CONV Bioretention DA Acres 2.4 TBD   

Anacostia River NW Branch 
Park Montgomery 
Apartments REST Bioretention DA Acres 2.4 TBD   

Anacostia River NW Branch Highland View ES REST Bioretention DA Acres 2.4 TBD   
Anacostia River NW Branch Montgomery Knolls (CA) CONV Bioretention DA Acres 2.4 TBD   

Anacostia River NE Branch 
Residence Inn Marriot - 
Silver Spring REST Bioretention DA Acres 2.5 TBD   

Anacostia River NE Branch Bedding Barn (Store) CONV Bioretention DA Acres 2.5 TBD   

Anacostia River NW Branch 
Avery Park Apartment 
Homes REST Bioretention DA Acres 2.6 TBD   
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8 Digit 
Watershed 

Name 
Subwatershed Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Anacostia River NE Branch 
White Oak Professional 
Center REST Bioretention DA Acres 2.1 TBD   

Anacostia River NW Branch 
Rolling Terrace 
Elementary School REST Bioretention DA Acres 0.9 TBD   

Anacostia River NW Branch 
Highland View 
Elementary School REST Bioretention DA Acres 0.4 TBD   

Anacostia River NE Branch 
Burtonsville Animal 
Hospital REST Bioretention DA Acres 0.4 TBD   

Anacostia River NW Branch Italian Resaurant REST Bioretention DA Acres 0.5 TBD   
Anacostia River NE Branch 15545 Old Columbia Pike REST Bioretention DA Acres 0.5 TBD   

Anacostia River NW Branch 
Sandy Spring Bank (Silver 
Spring) REST Bioretention DA Acres 0.5 TBD   

Anacostia River NW Branch Franklin Knolls Pool REST Bioretention DA Acres 0.6 TBD   

Anacostia River NE Branch 
Jerry's Subs & Pizza 
(Burtonsville) REST Bioretention DA Acres 0.7 TBD   

Anacostia River NE Branch Kuhn's Tree Service REST Bioretention DA Acres 0.8 TBD   

Anacostia River NE Branch 
Colesville Fire 
Department REST Bioretention DA Acres 0.8 TBD   

Anacostia River NW Branch Chateau Condominiums REST Bioretention DA Acres 1.6 TBD   

Anacostia River NW Branch 
Faith Community Baptist 
Church REST Bioretention DA Acres 0.9 TBD   

Anacostia River NW Branch 
Sligo Creek Elementary 
School REST Bioretention DA Acres 2.7 TBD   

Anacostia River NE Branch PB-M-01-S-50 REST Bioretention DA Acres 1.0 TBD   

Anacostia River NE Branch 
Sandy Spring Bank (13300 
New Hampshire Ave) REST Bioretention DA Acres 1.0 TBD   

Anacostia River NW Branch 
Kensington Volunteer Fire 
Dept. (Glenmont Station) REST Bioretention DA Acres 1.1 TBD   

Anacostia River NW Branch NW-M-01-S-12 REST Bioretention DA Acres 1.2 TBD   
Anacostia River NW Branch NW-U-01-S-62 REST Bioretention DA Acres 1.2 TBD   
Anacostia River NW Branch YMCA Parking Lot REST Bioretention DA Acres 1.3 TBD   



Anacostia River Nutrients, Sediment, and Trash TMDL Implementation Plan 2022 

 

105 Montgomery County DEP 
 

8 Digit 
Watershed 

Name 
Subwatershed Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Anacostia River NW Branch 
Silver Spring Fire Station 
19 REST Bioretention DA Acres 1.3 TBD   

Anacostia River NW Branch NW-M-01-S-29 REST Bioretention DA Acres 1.4 TBD   
Anacostia River NE Branch Strawberry Ln REST Bioretention DA Acres 1.4 TBD   
Anacostia River NW Branch Station 16 - Silver Spring REST Bioretention DA Acres 1.6 TBD   

Anacostia River NE Branch 
Greencastle Manor 
Condominium CONV Bioretention DA Acres 6.2 TBD   

Anacostia River NW Branch 
First Assembily of God 
Church REST Bioretention DA Acres 2.6 TBD   

Anacostia River NW Branch SC-M-01-S-6 REST Bioretention DA Acres 4.6 TBD   

Anacostia River NW Branch 
Wheaton Park Retail 
Center REST Bioretention DA Acres 4.7 TBD   

Anacostia River NE Branch 
Verizon (Bell Atlantic 
Parking Lot) CONV Bioretention DA Acres 4.8 TBD   

Anacostia River NW Branch Layhill Square (HOA) CONV Bioretention DA Acres 4.9 TBD   

Anacostia River NW Branch 
Rosmoor Leisure World 
PD CONV Bioretention DA Acres 5.0 TBD   

Anacostia River NE Branch PB-M-01-S-46 REST Bioretention DA Acres 5.4 TBD   
Anacostia River NE Branch Oak Springs (11176) CONV Bioretention DA Acres 5.5 TBD   
Anacostia River NE Branch Verizon (10048) CONV Bioretention DA Acres 4.6 TBD   

Anacostia River NE Branch 
Oak Springs (III Castle 
Cliff) CONV Bioretention DA Acres 6.0 TBD   

Anacostia River NW Branch Sedgwick HA CONV Bioretention DA Acres 4.6 TBD   

Anacostia River NE Branch 
Montgomery Industrial 
Park CONV Bioretention DA Acres 6.3 TBD   

Anacostia River NW Branch Springbrook High School REST Bioretention DA Acres 6.4 TBD   

Anacostia River NW Branch 
Pickwick Village 
(MNCPPC) CONV Bioretention DA Acres 6.4 TBD   

Anacostia River NE Branch 

Saah's Add Burtonsville 
(Country Place 
Apartments I and II) CONV Bioretention DA Acres 6.6 TBD   
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Anacostia River NW Branch 
Sherwood Elementary 
School CONV Bioretention DA Acres 6.7 TBD   

Anacostia River NE Branch PB-M-01-S-30 REST Bioretention DA Acres 6.8 TBD   

Anacostia River NE Branch 
Cloverly Elementary 
School REST Bioretention DA Acres 7.2 TBD   

Anacostia River NW Branch Seventh Day Adventist ES REST Bioretention DA Acres 5.7 TBD   
Anacostia River NE Branch PB-M-01-S-32 REST Bioretention DA Acres 3.5 TBD   

Anacostia River NW Branch 
People's Community 
Baptist Church CONV Bioretention DA Acres 2.7 TBD   

Anacostia River NW Branch Long Branch Library REST Bioretention DA Acres 2.7 TBD   
Anacostia River NW Branch Pineway Towers REST Bioretention DA Acres 2.7 TBD   
Anacostia River NW Branch NW-M-01-S-33 REST Bioretention DA Acres 2.7 TBD   

Anacostia River NE Branch 
Liberty Grove United 
Methodist Church REST Bioretention DA Acres 2.8 TBD   

Anacostia River NW Branch 
Muslim Community 
Center CONV Bioretention DA Acres 3.0 TBD   

Anacostia River NW Branch 
University Boulevard 
Medical Plaza REST Bioretention DA Acres 3.2 TBD   

Anacostia River NW Branch 
St. Andrews Ukranian 
Orthodox Church REST Bioretention DA Acres 3.2 TBD   

Anacostia River NW Branch NW-M-01-S-25 REST Bioretention DA Acres 3.4 TBD   
Anacostia River NW Branch M-NCPPC MRO Building REST Bioretention DA Acres 4.6 TBD   

Anacostia River NE Branch 

Snowden's Mill 
(Townhomes Association 
1) CONV Bioretention DA Acres 3.4 TBD   

Anacostia River NW Branch 
Stonegate Elementary 
School REST Bioretention DA Acres 7.9 TBD   

Anacostia River NE Branch New Hope Church REST Bioretention DA Acres 3.5 TBD   
Anacostia River NW Branch First Alliance Church REST Bioretention DA Acres 3.6 TBD   
Anacostia River NE Branch Carole Acres CONV Bioretention DA Acres 3.7 TBD   
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Anacostia River NW Branch NW-M-01-S-34 REST Bioretention DA Acres 3.7 TBD   
Anacostia River NE Branch Blackburn Village HOA CONV Bioretention DA Acres 3.8 TBD   

Anacostia River NW Branch 
Woodmoor Shopping 
Center REST Bioretention DA Acres 3.8 TBD   

Anacostia River NW Branch 
Broad Acres Elementary 
School REST Bioretention DA Acres 3.9 TBD   

Anacostia River NW Branch Manor Spring (11291) CONV Bioretention DA Acres 4.1 TBD   

Anacostia River NW Branch 
Sandy Spring Village 
(11050) CONV Bioretention DA Acres 4.3 TBD   

Anacostia River NW Branch Stratford Manor Terrace  REST Bioretention DA Acres 4.3 TBD   
Anacostia River NE Branch PB-M-01-S-33 REST Bioretention DA Acres 4.4 TBD   
Anacostia River NW Branch Robin Hood Swim Club REST Bioretention DA Acres 3.4 TBD   

Anacostia River NW Branch 
Hampshire Village at 
Norbeck CONV Bioretention DA Acres 4.5 TBD   

Anacostia River NW Branch Norbeck Road Extended CONV Bioretention DA Acres 8.6 TBD   

Anacostia River NW Branch 
Hampshire View Baptist 
Church CONV Bioretention DA Acres 4.4 TBD   

Anacostia River NE Branch 
Aspen Forrest II 
Condominium CONV Bioretention DA Acres 3.5 TBD   

Anacostia River NW Branch Ashton Preserve (HOA) CONV Bioretention DA Acres 3.0 TBD   

Anacostia River NE Branch 
Benjamin Banneker, Jr. 
Middle School CONV Bioretention DA Acres 3.3 TBD   

Anacostia River NW Branch Barrie Day School CONV Bioretention DA Acres 7.4 TBD   
Anacostia River NW Branch Jaystone Court HOA CONV Bioretention DA Acres 5.6 TBD   

Anacostia River NW Branch 
Burnt Mills Crossing 
(Apartments) CONV Bioretention DA Acres 4.5 TBD   

Anacostia River NW Branch Manor Spring HOA CONV Bioretention DA Acres 6.5 TBD   
Anacostia River NW Branch Woodhollow HOA CONV Bioretention DA Acres 5.0 TBD   

Anacostia River NW Branch 
Country Boy Regional 
Retrofit CONV Bioretention DA Acres 9.2 TBD   
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Anacostia River NW Branch Inwood House CONV Bioretention DA Acres 9.4 TBD   

Anacostia River NW Branch 
North Bonifant Woods 
HOA CONV Bioretention DA Acres 3.9 TBD   

Anacostia River NW Branch Cotler Industrial Park CONV Bioretention DA Acres 11.1 TBD   

Anacostia River NE Branch 
Musgrove Medical Arts 
Center CONV Bioretention DA Acres 2.6 TBD   

Anacostia River NW Branch Poplar Run - Phase 1C CONV Bioretention DA Acres 5.8 TBD   
Anacostia River NW Branch Cotler Industrial Park CONV Bioretention DA Acres 2.0 TBD   
Anacostia River NW Branch Norbeck Road Extended CONV Bioretention DA Acres 10.1 TBD   
Anacostia River NW Branch Arcola Towers CONV Bioretention DA Acres 7.3 TBD   

Anacostia River NW Branch 
Four Corners Housing for 
Elderly CONV Bioretention DA Acres 2.4 TBD   

Anacostia River NE Branch Aspen Forest II REST Sand Filter DA Acres 2.0 TBD   
Anacostia River NE Branch PB-M-01-S-49 REST Sand Filter DA Acres 2.4 TBD   
Anacostia River NE Branch PB-M-01-S-65 REST Sand Filter DA Acres 1.9 TBD   
Anacostia River NE Branch Fairland (12857) CONV Underground Filter DA Acres 0.8 TBD   

Anacostia River NE Branch 
Greencastle Woods 
(11862) CONV Underground Filter DA Acres 2.6 TBD   

Anacostia River NE Branch 
Montgomery Industrial 
Park CONV Underground Filter DA Acres 4.4 TBD   

Anacostia River NE Branch Castletree (11962) CONV Underground Filter DA Acres 0.9 TBD   

Anacostia River NE Branch 
Calverton Baptist Church 
(12813) CONV Underground Filter DA Acres 1.2 TBD   

Anacostia River NE Branch Aspen Forest (11783) CONV Underground Filter DA Acres 0.3 TBD   

Anacostia River NE Branch 
Exxon - White Oak 
(11989) CONV Underground Filter DA Acres 0.9 TBD   

Anacostia River NW Branch NW-L-01-S-303 REST Micro-Bioretention DA Acres 0.5 TBD   

Anacostia River NE Branch 
Springbrook / Homestead 
Estate REST Micro-Bioretention DA Acres 34.2 TBD   
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Anacostia River NW Branch 
Bel Pre Health and 
Rehabilitation Center REST Micro-Bioretention DA Acres 1.6 TBD   

Anacostia River NE Branch 
Clark Security Products - 
Silver Spring REST Micro-Bioretention DA Acres 3.6 TBD   

Anacostia River NW Branch White Drive REST Micro-Bioretention DA Acres 2.6 TBD   

Anacostia River NW Branch 
Stone House Ln X 
Cobblestone Dr REST Micro-Bioretention DA Acres 1.0 TBD   

Anacostia River NW Branch 
Sligo Estates Green 
Streets REST Micro-Bioretention DA Acres 37.0 TBD   

Anacostia River NW Branch 
Sandy Spring Village 
Townhomes REST Micro-Bioretention DA Acres 4.3 TBD   

Anacostia River NW Branch Apple Grove Rd REST Micro-Bioretention DA Acres 6.1 TBD   
Anacostia River NW Branch NW-U-01-S-7 REST Micro-Bioretention DA Acres 23.5 TBD   

Anacostia River NW Branch 
New Hampshire Estates 
Elementary School REST Rain Gardens DA Acres 3.5 TBD   

Anacostia River NE Branch 
Manors of Paint Branch 
(11219) CONV 

Submerged Gravel 
Wetlands DA Acres 20.2 TBD   

Anacostia River NE Branch 
Transfiguration Episcopal 
Church REST Bio-Swale DA Acres 2.7 TBD   

Anacostia River NW Branch Sandy Spring Bank REST Bio-Swale DA Acres 1.8 TBD   
Anacostia River NE Branch PB-U-01-S-41 REST Bio-Swale DA Acres 2.9 TBD   
Anacostia River NW Branch Friends Nursing Home REST Bio-Swale DA Acres 1.5 TBD   
Anacostia River NW Branch Mt Jezreel Baptist Church REST Bio-Swale DA Acres 9.5 TBD   
Anacostia River NE Branch PB-U-01-S-43 REST Bio-Swale DA Acres 0.8 TBD   

Anacostia River NE Branch Fairland Estates CONV 

Extended 
Detention 
Structure, Wet DA Acres 21.3 TBD   

Anacostia River NW Branch Manor Village (11299) CONV 

Extended 
Detention 
Structure, Wet DA Acres 8.4 TBD   
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Anacostia River NW Branch Norbeck Hills CONV 
Retention Pond 
(Wet Pond) DA Acres 11.1 TBD   

Anacostia River NE Branch 
The Place (Woodleaf 
Apartments) CONV 

Retention Pond 
(Wet Pond) DA Acres 13.6 TBD   

Anacostia River NE Branch Oakhurst (11079) CONV 
Retention Pond 
(Wet Pond) DA Acres 23.4 TBD   

Anacostia River NE Branch 
Oak Springs (IV Ivystone 
Court) CONV 

Retention Pond 
(Wet Pond) DA Acres 16.5 TBD   

Anacostia River NE Branch 
Verizon (Bell Atlantic 
Parking Lot) CONV 

Retention Pond 
(Wet Pond) DA Acres 18.8 TBD   

Anacostia River NW Branch 
Bel Pre- Left Fork- Small 
Pond CONV 

Retention Pond 
(Wet Pond) DA Acres 20.7 TBD   

Anacostia River NW Branch 
Sherwood Elementary 
School CONV 

Retention Pond 
(Wet Pond) DA Acres 20.8 TBD   

Anacostia River NW Branch 
Hammond Subdivision 
(Norbeck Woods HOA) CONV 

Retention Pond 
(Wet Pond) DA Acres 13.9 TBD   

Anacostia River NW Branch Bel Pre Manor (11011) CONV 
Retention Pond 
(Wet Pond) DA Acres 25.2 TBD   

Anacostia River NW Branch 
Winexburg Manor 
(Apartment Complex) CONV 

Retention Pond 
(Wet Pond) DA Acres 34.0 TBD   

Anacostia River NE Branch Sherbrooke HOA CONV 
Retention Pond 
(Wet Pond) DA Acres 17.2 TBD   

Anacostia River NW Branch 
Dumont Oaks I Regional 
(South Basin) CONV 

Retention Pond 
(Wet Pond) DA Acres 26.9 TBD   

Anacostia River NE Branch Calverton CONV 
Retention Pond 
(Wet Pond) DA Acres 16.2 TBD   

Anacostia River NW Branch Poplar Run - Phase 3 CONV 
Retention Pond 
(Wet Pond) DA Acres 25.0 TBD   

Anacostia River NE Branch 
Benjamin Banneker, Jr. 
Middle School CONV 

Retention Pond 
(Wet Pond) DA Acres 18.0 TBD   
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Anacostia River NE Branch 

Nottingham Woods 
(Morningside and 
Jonathan Trace HOA) CONV 

Retention Pond 
(Wet Pond) DA Acres 22.6 TBD   

Anacostia River NW Branch Gaywoods Estates CONV 
Retention Pond 
(Wet Pond) DA Acres 18.9 TBD   

Anacostia River NE Branch 
Greencastle Woods 
(11065) CONV 

Retention Pond 
(Wet Pond) DA Acres 44.8 TBD   

Anacostia River NW Branch Norbeck Road Extended CONV 
Retention Pond 
(Wet Pond) DA Acres 23.9 TBD   

Anacostia River NW Branch Aspen Hill Racquet Club CONV 
Retention Pond 
(Wet Pond) DA Acres 12.8 TBD   

Anacostia River NW Branch Norbeck Road Extended CONV 
Retention Pond 
(Wet Pond) DA Acres 22.8 TBD   

Anacostia River NE Branch Great Hope Manor CONV 
Retention Pond 
(Wet Pond) DA Acres 23.9 TBD   

Anacostia River NE Branch 
Landfare Section 2 (Oak 
Springs) CONV 

Retention Pond 
(Wet Pond) DA Acres 30.6 TBD   

Anacostia River NW Branch NW-M-05-R-3 REST 
Riparian Forest 
Planting 

Acres 
Planted 7.1 TBD   

Anacostia River NE Branch PB-M-05-R-5 REST 
Riparian Forest 
Planting 

Acres 
Planted 1.8 TBD   

Anacostia River NW Branch NW-U-05-R-6 REST 
Riparian Forest 
Planting 

Acres 
Planted 0.4 TBD   

Anacostia River NE Branch PB-U-05-R-1 REST 
Riparian Forest 
Planting 

Acres 
Planted 0.5 TBD   

Anacostia River NE Branch PB-U-05-R-3 REST 
Riparian Forest 
Planting 

Acres 
Planted 0.6 TBD   

Anacostia River NW Branch NW-U-05-R-4 REST 
Riparian Forest 
Planting 

Acres 
Planted 0.7 TBD   

Anacostia River NE Branch PB-U-05-R-4 REST 
Riparian Forest 
Planting 

Acres 
Planted 1.0 TBD   

Anacostia River NE Branch PB-M-05-R-10 REST 
Riparian Forest 
Planting 

Acres 
Planted 0.7 TBD   
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Anacostia River NW Branch NW-U-05-R-10 REST 
Riparian Forest 
Planting 

Acres 
Planted 1.5 TBD   

Anacostia River NW Branch NW-U-05-R-3 REST 
Riparian Forest 
Planting 

Acres 
Planted 9.4 TBD   

Anacostia River NW Branch NW-U-05-R-20 REST 
Riparian Forest 
Planting 

Acres 
Planted 2.2 TBD   

Anacostia River NW Branch NW-U-05-R-19 REST 
Riparian Forest 
Planting 

Acres 
Planted 2.5 TBD   

Anacostia River NW Branch NW-U-05-R-17 REST 
Riparian Forest 
Planting 

Acres 
Planted 2.5 TBD   

Anacostia River NW Branch NW-U-05-R-15 REST 
Riparian Forest 
Planting 

Acres 
Planted 3.2 TBD   

Anacostia River NW Branch NW-U-05-R-16 REST 
Riparian Forest 
Planting 

Acres 
Planted 3.6 TBD   

Anacostia River NW Branch NW-U-05-R-14 REST 
Riparian Forest 
Planting 

Acres 
Planted 3.7 TBD   

Anacostia River NW Branch NW-U-05-R-12 REST 
Riparian Forest 
Planting 

Acres 
Planted 5.7 TBD   

Anacostia River NE Branch PB-U-05-R-5 REST 
Riparian Forest 
Planting 

Acres 
Planted 1.4 TBD   

Anacostia River NE Branch Green Acres REST Stream Restoration Linear Feet 1,705.0 TBD   
Anacostia River NW Branch NW-M-01-SR-13 REST Stream Restoration Linear Feet 1,819.0 TBD   

Anacostia River NE Branch 
Silverwood Tributary 
(Reach 1) REST Stream Restoration Linear Feet 1,650.0 TBD   

Anacostia River NE Branch Featherwood-1 REST Stream Restoration Linear Feet 2,009.0 TBD   

Anacostia River NE Branch 
Good Hope Rd. Stream 
Bank Stabilization REST Stream Restoration Linear Feet 60.0 TBD   

Anacostia River NW Branch Bel Pre SR REST Stream Restoration Linear Feet 1,681.0 TBD   
Anacostia River NW Branch NW-U-02-SR-42 REST Stream Restoration Linear Feet 1,330.0 TBD   
Anacostia River NW Branch NW-U-02-SR-26 REST Stream Restoration Linear Feet 2,200.0 TBD   
Anacostia River NW Branch NW-U-02-SR-2 REST Stream Restoration Linear Feet 1,540.0 TBD   
Anacostia River NW Branch NW-U-02-SR-22 REST Stream Restoration Linear Feet 1,600.0 TBD   
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Anacostia River NW Branch NW-U-02-SR-27 REST Stream Restoration Linear Feet 2,100.0 TBD   

Anacostia River NE Branch 
Fairland Farms Stream 
Restoration REST Stream Restoration Linear Feet 3,100.0 TBD   

Anacostia River NW Branch NW-M-01-SR-19 REST Stream Restoration Linear Feet 2,832.0 TBD   
Anacostia River NW Branch NW-M-01-SR-10 REST Stream Restoration Linear Feet 5,776.0 TBD   
Anacostia River NW Branch NW-M-01-SR-20 REST Stream Restoration Linear Feet 6,026.0 TBD   
Anacostia River NE Branch West Farm-2 REST Stream Restoration Linear Feet 6,089.0 TBD   
Anacostia River NW Branch NW-M-01-SR-18 REST Stream Restoration Linear Feet 6,176.0 TBD   
Anacostia River NE Branch Lower Paint Branch-3 REST Stream Restoration Linear Feet 4,872.0 TBD   
Anacostia River NW Branch NW-U-02-SR-20 REST Stream Restoration Linear Feet 2,200.0 TBD   
Anacostia River NE Branch LP-M-02-SR-9 REST Stream Restoration Linear Feet 2,390.0 TBD   
Anacostia River NW Branch NW-U-02-SR-8 REST Stream Restoration Linear Feet 3,300.0 TBD   

Anacostia River NE Branch 
Peach Orchard Road 
Stream Rest. REST Stream Restoration Linear Feet 2,771.0 TBD   

Anacostia River NW Branch NW-U-02-SR-14 REST Stream Restoration Linear Feet 2,800.0 TBD   
Anacostia River NE Branch Rolling Acres-2 REST Stream Restoration Linear Feet 2,826.0 TBD   
Anacostia River NW Branch NW-M-01-SR-23 REST Stream Restoration Linear Feet 2,583.0 TBD   
Anacostia River NW Branch NW-U-02-SR-53 (1100) REST Stream Restoration Linear Feet 489.0 TBD   
Anacostia River NW Branch NW-M-01-SR-21 REST Stream Restoration Linear Feet 1,088.0 TBD   
Anacostia River NW Branch NW-U-02-SR-52 REST Stream Restoration Linear Feet 500.0 TBD   
Anacostia River NW Branch NW-U-02-SR-3 REST Stream Restoration Linear Feet 385.0 TBD   
Anacostia River NW Branch NW-U-02-SR-32 REST Stream Restoration Linear Feet 512.0 TBD   
Anacostia River NW Branch NW-U-02-SR-54 (1102) REST Stream Restoration Linear Feet 519.0 TBD   
Anacostia River NW Branch NW-U-02-SR-51 REST Stream Restoration Linear Feet 500.0 TBD   
Anacostia River NW Branch NW-U-02-SR-53 (1101) REST Stream Restoration Linear Feet 320.0 TBD   

Anacostia River NE Branch 
McKnew Park Tributary 
(Reach 1) REST Stream Restoration Linear Feet 180.0 TBD   

Anacostia River NE Branch LF4 REST Stream Restoration Linear Feet 181.0 TBD   
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Anacostia River NE Branch 
Silverwood Tributary 
(Reach 3) REST Stream Restoration Linear Feet 260.0 TBD   

Anacostia River NW Branch NW-U-02-SR-43 REST Stream Restoration Linear Feet 300.0 TBD   

Anacostia River NW Branch 
Bel Pre Manor Stream 
Restoration REST Stream Restoration Linear Feet 325.0 TBD   

Anacostia River NW Branch NW-U-02-SR-41 REST Stream Restoration Linear Feet 360.0 TBD   
Anacostia River NW Branch NW-U-02-SR-40 REST Stream Restoration Linear Feet 300.0 TBD   

Anacostia River NW Branch 

Lower NW, Big Rock Rd. 
Trib - bank erosion, 
damaged stormdrain 
outfall REST Stream Restoration Linear Feet 700.0 TBD   

Anacostia River NW Branch NW-U-02-SR-24 REST Stream Restoration Linear Feet 900.0 TBD   
Anacostia River NW Branch NW-U-02-SR-25 REST Stream Restoration Linear Feet 900.0 TBD   
Anacostia River NW Branch NW-U-02-SR-5 REST Stream Restoration Linear Feet 700.0 TBD   
Anacostia River NW Branch NW-U-02-SR-23 REST Stream Restoration Linear Feet 1,000.0 TBD   
Anacostia River NW Branch NW-U-02-SR-54 (1103) REST Stream Restoration Linear Feet 689.0 TBD   
Anacostia River NE Branch Rolling Acres-1 REST Stream Restoration Linear Feet 1,013.0 TBD   
Anacostia River NW Branch NW-U-02-SR-6 REST Stream Restoration Linear Feet 600.0 TBD   

Anacostia River NE Branch   REST Stream Restoration Linear Feet 19,824.0 
TBD - 
additional   

Anacostia River NE Branch   REST Street Sweeping Miles 49.1 
TBD - 
additional   

Anacostia River NE Branch   REST 
Storm drain 
cleaning 

Lbs 
Removed 173,000.0 

TBD - 
additional   

Anacostia River NE Branch   REST Forest Planting 
Acres 
Planted 375.0 

TBD - 
additional   

Anacostia River NE Branch   REST 
Riparian Forest 
Planting 

Acres 
Planted 269.0 

TBD - 
additional   

Anacostia River NE Branch   REST Tree Planting 
Trees 
Planted 1,000.0 

TBD - 
additional   
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Anacostia River NE Branch   REST 
Stormwater BMPs - 
RR DA Acres 369.6 

TBD - 
additional   

Anacostia River NE Branch   REST 
Stormwater BMPs - 
ST DA Acres 482.8 

TBD - 
additional   

Anacostia River NW Branch   REST Stream Restoration Linear Feet 69,384.0 
TBD - 
additional   

Anacostia River NW Branch   REST Street Sweeping Miles 62.5 
TBD - 
additional   

Anacostia River NW Branch   REST 
Storm drain 
cleaning 

Lbs 
Removed 173,000.0 

TBD - 
additional   

Anacostia River NW Branch   REST Forest Planting 
Acres 
Planted 750.0 

TBD - 
additional   

Anacostia River NW Branch   REST 
Riparian Forest 
Planting 

Acres 
Planted 538.0 

TBD - 
additional   

Anacostia River NW Branch   REST Tree Planting 
Trees 
Planted 1,000.0 

TBD - 
additional   

Anacostia River NW Branch   REST 
Stormwater BMPs - 
RR DA Acres 899.5 

TBD - 
additional   

Anacostia River NW Branch   REST 
Stormwater BMPs - 
ST DA Acres 2,006.4 

TBD - 
additional   

 



Anacostia River Nutrients, Sediment, and Trash TMDL Implementation Plan 2022 

 

116 Montgomery County DEP 
 

Appendix C 
Public Comment Period Documentation – To be added once complete 



 

  

Appendix G3  
Cabin John Creek Watershed Total Maximum Daily Load 

Stormwater Wasteload Allocation Implementation Plan for 
Sediment and associated TIPP spreadsheet 
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1 Introduction 
1.1 Background and Purpose 
The Montgomery County Department of Environmental Protection (DEP) Watershed Restoration Division 
(WRD) is updating implementation plans to address local water quality impairments for which a Total 
Maximum Daily Load (TMDL) has been established by the Maryland Department of the Environment 
(MDE) and approved by the U.S. Environmental Protection Agency (USEPA or EPA). A TMDL establishes a 
maximum load of a specific pollutant of concern or stressor that a waterbody can assimilate and still meet 
water quality standards (WQS) for its designated use class.  
 
Under the Federal Clean Water Act (CWA), the State of Maryland is required to assess and report on the 
quality of waters throughout the state. Where Maryland’s WQS are not fully met, Section 303(d) requires 
the state to list these water bodies as impaired waters. The State is then required to develop a TMDL for 
each pollutant of concern for the listed impaired waters. Following development of the TMDL, 
jurisdictions with responsibility for the pollutants and the impaired waters are required to develop a plan 
(Watershed Implementation Plan) to meet the goals of the TMDL. See Section 1.1.1 for more details.  
 
The Cabin John Creek watershed (Figure 1-1), has several impaired water listings in Maryland’s Final 
Combined 2020-2022 Integrated Report of Surface Water Quality (303(d) list and 305(b) Report; MDE, 
2022b) as described in more detail in Section 2.1.2.3 of this plan. The Cabin John Creek sediment TMDL 
applies to Montgomery County and Maryland Department of Transportation State Highway 
Administration (MDOT SHA), which both hold Phase I MS4 permits, in addition to Phase II stormwater 
entities, including federal lands, parks, and other land not under jurisdiction of the Phase I MS4 
permittees. This plan will specifically address the Cabin John Creek watershed sediment TMDL under the 
responsibility of Montgomery County. The County also has a bacteria TMDL in the Cabin John Creek 
watershed, which is not addressed in this plan. Per guidance from MDE (2022a), the Cabin John Creek 
bacteria TMDL will be addressed in a separate implementation plan that follows a different format than 
what is being used for nutrients and sediment that focuses on source identification and monitoring.  
 
Responsibility for the Cabin John Creek watershed sediment reductions is divided among the contributing 
jurisdictions, listed above. The TMDL loading targets, or allocations, are also divided among the pollution 
source categories, which in this case includes non-point sources (termed load allocation or LA) and point 
sources (termed waste load allocation or WLA). The WLA consists of loads attributable to regulated 
process water or wastewater treatment and to regulated stormwater. For the purposes of the TMDL and 
consistent with implementation of the National Pollutant Discharge Elimination System (NPDES) 
Municipal Separate Storm Sewer System Discharge Permit (MS4), stormwater runoff from MS4 areas is 
considered a point source contribution. This stormwater wasteload allocation (SW-WLA) is the primary 
focus of the planning effort documented in this implementation plan. 
 
MDE’s General Guidance for Local TMDL (Total Maximum Daily Load) Stormwater Wasteload Allocation 
(SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022a) calls for an iterative and adaptive 
approach for implementation. If new methods of stormwater treatment are developed, or better 
approaches to source control are found subsequent to the development of the plan, the County’s strategy 
can be revised to incorporate the changes. Similarly, if some elements of the plan do not achieve the 
expected reductions in loads, adaptations and improvements can be implemented and reported in annual 
progress updates. The County’s adaptive management process is further described in Section 7.4 of this 
plan. 
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Figure 1-1: Location of Cabin John Creek Watershed
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1.1.1 NPDES MS4 Permit Requirements 

The County’s initial NPDES MS4 permit was issued on March 15, 1996 and was renewed on February 15, 
2010. In January 2012, the Countywide Coordinated Implementation Strategy (CCIS; Montgomery County, 
2012) was submitted by the County to MDE to meet the 2010 MS4 permit’s three major requirements 
including: watershed restoration that targets runoff management; bacteria, sediment, and nutrient 
reductions required to meet TMDL SW-WLAs assigned to the Montgomery County MS4 and approved by 
EPA; and, trash and litter management. The CCIS also incorporated information pertinent to effectively 
include stakeholders in watershed restoration.  
 
On September 17, 2018, the County received conditional approval from MDE of the TMDL implementation 
strategies included in the CCIS, with final approval conditional on the County submitting separate 
watershed-specific implementation plans that more clearly address the following key elements: 

1. Baseline load estimates and associated calculations, current progress load assessments, and 
projected implementation scenario load assessments, 

2. Enumeration of specific planned implementation actions in an accounting format, 
3. Schedule of compliance indicating the end dates for achievement of the total required load 

reductions and regular milestones prior to those end dates. 
 
Montgomery County’s current NPDES MS4 permit (20-DP-3320, MD0068349; MDE 2021a), issued in its 
final form by MDE on November 5, 2021, requires the County to address all outstanding comments on 
TMDL implementation plans needed for MDE approval of the plans. An excerpt from the current permit 
is included here. 
 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.1.) 

1. Where Montgomery County has submitted an implementation plan for a TMDL identified in 
Appendix A and that plan has yet to be approved, the County shall, within one year of the effective 
date of this permit, address all outstanding comments needed for the Department’s approval of the 
plan. 

This updated plan addresses MDE’s September 17, 2018 comments and provides the loading targets, 
recommended management measures, load reduction estimates, schedule, milestones, cost estimates 
and funding sources, and the tracking and monitoring approaches to meet the sediment SW-WLA assigned 
to the Montgomery County Municipal Stormwater Sewer System in the Cabin John Creek Watershed. 
 
The County’s 2021 permit also includes a new impervious restoration requirement (Part IV.E) which states: 
“By November 4, 2026, Montgomery County shall commence and complete the restoration of 1,814 
impervious acres that have not been treated to the MEP by implementing stormwater BMPs, 
programmatic initiatives, or alternative control practices in accordance with the 2021 Accounting 
Guidance.” MDE included an annual restoration benchmark schedule to achieve the impervious 
restoration requirement by the end of the permit term and a requirement to submit with each annual 
report a list of best management practices (BMPs) to be completed in the following year to work toward 
meeting the impervious restoration benchmarks. Although this TMDL implementation plan does not 
directly address the County’s impervious restoration requirement, restoration BMPs implemented for 
TMDL compliance will also provide restoration credit towards the impervious restoration goal; and, 
conversely, BMPs implemented for impervious restoration will also provide load reductions towards 
achieving the TMDL SW-WLAs. 
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1.1.2 Watershed Delineation 

The Cabin John Creek watershed is located in the southern portion of Montgomery County, Maryland 
(Figure 1-1). The watershed flows south where it drains to the Potomac River, which ultimately leads to 
the Chesapeake Bay. The watershed is entirely contained within Montgomery County. Rockville is located 
at the northern end of the watershed and Potomac is located in the west-central edge of the watershed 
(Figure 1-2). 
 
The Cabin John Creek watershed is approximately 16,423 acres (25.7 square miles) in area and contains 
approximately 38.8 total miles of streams based on the based on the National Hydrography Dataset High 
Resolution 1:24,000 scale (NHD Plus HR) stream data. The watershed includes several named streams, 
including Buck Branch, Old Farm Creek, and Booze Creek, among others.   
 
1.2 Allocated and Future Loads Summary 
This Implementation Plan addresses the sediment SW-WLA assigned to the Montgomery County MS4 in 
the Cabin John Creek watershed. Additional SW-WLAs for the Cabin John Creek watershed TMDLs are 
assigned to other Phase I MS4s (MDOT SHA), as well as to a number of smaller Phase II MS4 entities, and 
the County plans to coordinate and collaborate with the other MS4s in the watershed as it relates to BMP 
implementation and maintenance. The following is the TMDL document for sediment, which identifies 
the SW-WLA and associated pollutant reductions assigned to Montgomery County’s MS4 and are 
addressed in this plan: 
 

• Total Maximum Daily Load of Sediment in the Cabin John Creek Watershed, Montgomery 
County, Maryland – EPA Approval Date: September 30, 2011 (MDE, 2011) 

 
The required Cabin John Creek watershed sediment (TSS) TMDL target percent reduction, as defined by 
the TMDL, is shown in Table 1-1 below along with milestones and target years determined by the County 
through the planning process. 
 
Table 1-1. Cabin John Creek Watershed Local TMDL Milestone and Target Years 

TMDL Watershed - 
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 
Cabin John Creek - 
TSS 2026 2029 2032 22.7% 
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Figure 1-2: Aerial photography (2020) of Cabin John Creek Watershed 
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The TMDL Implementation Progress and Planning (TIPP) spreadsheet tool (MDE, 2021c) was used to 
model baseline, progress, and future loads. The TIPP tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process for development and tracking of local 
TMDL implementation plans. The spreadsheet tool estimates load reductions at various points in the 
watershed planning process, allowing users to assess current progress and future BMP implementation. 
The spreadsheet uses Chesapeake Bay Program Watershed Model Phase 6 (CBP WM P6) Chesapeake 
Assessment Scenario Tool (CAST) 2017d No Action (No BMP) scenario loading rates with disaggregated 
Stream Bed and Bank (STB) loads at the county 8-digit watershed scale. Details of the modeling and load 
calculations are included in Section 4. 
 
Based on MDE guidance (MDE, 2014), potential increases in the stormwater load since the TMDL baseline 
year (2005) that are attributed to growth in the stormwater sector (i.e., growth in developed land uses) 
are not accounted for in the development of this plan. Local TMDLs are considered met, from a planning 
and pollutant loading accounting perspective, when the load reductions associated with restoration 
progress coupled with the future restoration load reductions exceed the load reduction required. 
Methods to address additional nutrient and sediment loads since the baseline year and potential future 
loads that may result from anticipated growth within County are discussed in Section 2.3. 
 
This section of the plan, including Table 1-2, provides a concise summary of the loads and reductions at 
important timeline intervals including the baseline, 2021 progress, interim milestones, and target year 
planning intervals. These terms and dates are used throughout the plan and are presented and defined 
here to assist the reader in understanding the definitions of each, how they were derived, and to provide 
an overall summary demonstrating the percent reduction required and percent reduction achieved 
through full implementation of this plan. Sediment loads and SW-WLAs are presented as tons/year in the 
Cabin John Creek Sediment TMDL (MDE, 2011) document but will be discussed as lbs/year in this 
implementation plan. Future levels of implementation, by BMP type, are discussed in detail in Section 4.3. 
 

• Impairment Baseline Loads: Sediment baseline loads (i.e., land use loads with treatment from 
baseline development and restoration BMPs included) reflecting 2005 conditions in the Cabin 
John Creek watershed were calculated by modeling BMP implementation up to baseline year 
2005 in the TIPP spreadsheet tool. Baseline loads were used to calculate the target load or SW-
WLA.  

• FY2021 Progress Loads: Progress loads achieved from restoration BMP implementation after the 
baseline year through Fiscal Year (FY) 2021 (i.e., June 30, 2021) were calculated using the TIPP.  

• Milestone 1 Loads: Future loads that will result from implementation of strategies after FY2021 
through 2026.   

• Milestone 2 Loads: Future loads that will result from implementation of strategies after 2026 
through 2029. 

• Target % Reduction: Reduction percentages assigned to Montgomery County NPDES regulated 
stormwater point source as noted in the TMDL document.  

• Target Load (SW-WLA):  Because the County’s local TMDLs were developed by MDE under older 
versions of the Chesapeake Bay Program Watershed Model or using a different modeling tool, the 
sediment SW-WLA was translated by the County into TIPP-compatible target loads using the TIPP 
model while maintaining the original percent reductions required in the TMDL (22.7%). Allocated 
loads are calculated from the baseline loads using the TIPP and the following calculation: Target 
Load = Baseline Load – (Baseline Load x Target % Reduction). 
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• Target Year Future Loads: Loads that will result from implementation of this plan. Target year for 
the Cabin John Creek sediment TMDL is 2032. 

• Future % Reduction: The % reduction that is expected to be achieved from implementation of 
this plan. 
 

Table 1-2: Cabin John Creek Watershed Local TMDL Allocated Loads and Future Loads 

 Cabin John Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Impairment Baseline Load 27,268,045 
FY2021 Progress Load 25,693,501 
Milestone 1 Load 25,114,832 
Milestone 2 Load 23,063,739 
Target Load (SW-WLA) 21,078,199 
Target Year Future Load 21,078,042 
Target % Reduction 22.7% 
Future % Reduction 22.7% 

 
1.3 Plan Elements and Structure 
This plan is developed within the context of on-going watershed management planning, restoration, and 
resource protection being conducted by Montgomery County.  
 
MDE has prepared several guidance documents to assist municipalities with preparation of TMDL 
implementation plans. This plan is developed following the guidance detailed in the following documents: 

• General Guidance for Developing a Stormwater Wasteload Allocation (SW-WLA) Implementation 
Plan (MDE, 2014) 

• Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated. Guidance for 
National Pollutant Discharge Elimination System Stormwater Permits (MDE, 2021b) 

• General Guidance for Local TMDL Maximum Daily Load Stormwater Wasteload Allocation 
Watershed Implementation Plans (MDE, 2022a) 

• Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) 
Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 
2022c) 
 

This Cabin John Creek implementation plan is organized as follows: 
 

Section 1 Introduction 
 
Section 2 Describes pollutant impacts within the watershed, water quality, biological 
impairment, pollution sources including land use/land cover and impervious surfaces, and current 
programs that mitigate the pollutant loading impacts from new development in the watershed. 
 
Section 3 Presents the types of BMPs being implemented or that may be planned in the 
watershed. Each BMP type is listed and defined in this section. The County’s geodatabase is also 
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described including definitions of project development statuses and planning tiers used in the 
database and in this plan.  
 
Section 4 Describes the modeling approach in detail and presents the current and future BMP 
implementation and associated load reductions.  
 
Section 5 Describes County financial resources needed to implement the plan and summarizes 
funding sources.  
 
Section 6 Presents the implementation plan schedule with target loads and activities required 
to achieve those targets based on milestone implementation targets. 
 
Section 7 Discusses the County’s system for tracking implementation of management measures, 
reporting requirements to MDE, estimating load reductions through modeling, and tracking 
overall program success through long term monitoring. The County’s adaptive management 
process is also described in this section. 
 
Section 8 Presents the County’s policies and procedures in place for stormwater management 
facility inspection, maintenance, and enforcement.  
 
Section 9 The County’s various monitoring programs are described in this section including 
Countywide biological monitoring, restoration monitoring, water quality monitoring, and 
watershed assessments.  
 
Section 10 Describes the County’s public outreach and education programs, the key steps in 
the County’s implementation plan submittal process, and the public and MDE comment and 
response process. 
 
Section 11 References 

 
The outcome of the planning effort is to provide guidance for the strategic implementation of watershed 
protection and restoration efforts that will meet Montgomery County’s Cabin John Creek local TMDL SW-
WLAs and contribute to meeting water quality standards. Successful implementation of the plan will lead 
to improvements in local watershed conditions and aquatic health. 
 
2 Causes and Sources of Impairment 
This section describes the designated uses, water quality, and biological conditions of the watershed, as 
well as land use and impervious surface data that may help explain the water quality impairments 
currently affecting the watershed.  
 
2.1 Impairments 

2.1.1 Pollutant Impacts 

Elevated levels of sediment currently impair the Cabin John Creek watershed as evident through the 
303(d) listings and local TMDL requirement. Sediment, both from upland and in-stream sources, can 
impact in-stream habitat by covering and filling gravelly and rocky substrate, which is a preferred 
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substrate habitat for some aquatic organisms (fish and benthic communities) and necessary for some fish 
species for spawning. This is particularly true in the Piedmont physiographic region, which includes the 
Cabin John Creek watershed, where streams naturally would have a gravelly or rocky substrate. Finer 
clays, silts and sands associated with sediment as a pollutant are more mobile and transient and provide 
less stable and livable space for more sensitive benthic macroinvertebrate species by filling the interstitial 
spaces between larger substrate particles in the channel bottom. Increases in sediment loads in channels 
that cannot adequately transport the load can lead to deposition and aggrading streams. These factors 
often negatively impact channel flow, causing additional erosion and increases in flooding, particularly if 
road crossing capacity is limited by sediment accumulation. Suspended sediment in the water column may 
limit light penetration and prohibit healthy propagation of algae and submerged aquatic vegetation. 
Suspended sediments can cause gill abrasion in fish and can limit clarity which impacts aquatic species 
that rely on sight for feeding. 
 

2.1.2 Water Quality 

2.1.2.1 Use Designations 

According to WQS established by MDE in the Code of Maryland Regulations (COMAR), Surface Water Use 
Designations for the Cabin John Creek mainstem and its tributaries is Use I-P – Water Contact Recreation, 
Protection of Aquatic Life and Public Water Supply (COMAR 26.08.02.08). A map of designated use class 
location by County and 8-digit watershed is available on MDE’s website: Designated Use Classes for 
Maryland’s Surface Waters. Sediment TMDLs of non-tidal tributary streams address the narrative water 
quality criteria specific to designated uses for the support of aquatic health (COMAR 26.08.02.03-3b).  Use 
designations of the Cabin John Creek Watershed are presented in Table 2-1 (COMAR 26.08.02.02). 
 
Table 2-1: Use Designations of the Cabin John Creek Watershed 

Designated Uses Use I-P 

Growth and propagation of fish (not trout), other aquatic 
life and wildlife X 

Water contact sports X 
Leisure activities involving direct contact with surface 
water X 

Fishing X 
Agricultural water supply X 
Industrial water supply X 
Propagation and harvesting of shellfish - 
Seasonal migratory fish spawning and nursery use - 
Seasonal shallow-water submerged aquatic vegetation use - 
Open-water fish and shellfish use - 
Seasonal deep-water fish and shellfish use - 
Seasonal deep-channel refuge use - 
Growth and propagation of trout - 
Capable of supporting adult trout for a put and take fishery - 
Public water supply X 

Source: https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx 
 

https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx
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2.1.2.2 Tier II High Quality Waters 

Tier II waters are those that have an existing water quality that is significantly better than the WQS 
minimum requirements (MDE, 2021d). Maryland’s antidegradation policy has been promulgated to 
provide implementation of more restrictive planning efforts in areas where Tier II waters have been 
designated to maintain the condition of high-quality waters. This implementation has the greatest 
immediate effect on local government planning due to higher standards for discharge into Tier II waters. 
Currently, Tier II streams are identified according to fish and benthic indices of biotic integrity (IBI). 
Streams listed as Tier II waters will always remain Tier II waters and require antidegradation review if 
permitted activities occur in the watershed.    
 
Based on analysis of MDE Tier II spatial data (as of March 2021), Maryland has designated 263 Tier II 
streams segments. There are no Tier II stream segments within the Cabin John Creek watershed.  
 
2.1.2.3 TMDLs and 303(d) Impairments  

TMDLs are established for waterbodies on Maryland’s 303(d) integrated list of impaired waterbodies to 
set pollutant limits to achieve attainment of the designated use. For each combination of waterbody and 
pollutant, the State must estimate the maximum allowable pollutant load, or TMDL, that the waterbody 
can receive and still meet water quality standards. TMDLs are required by the CWA. Category 4a of the 
303(d) list describes impaired waters with a TMDL or other reduction measure already in place. Category 
5 lists impaired waters in need of a TMDL. Maryland’s Final Combined 2020-2022 Integrated Report (MDE, 
2022b) included a new subcategory to Category 5 called Category 5s and includes waterbody impairments 
caused by chloride from road salt. MDE is addressing chloride impairments (5s) using ‘straight-to-
implementation’ approaches to expedite chloride reduction practices; therefore, a local TMDL 
implementation plan is not needed for chloride listings.  
 
According to Maryland’s Final Combined 2020-2022 Integrated Report, several segments within the Cabin 
John Creek watershed are listed for water quality impairments. Category 4a, 5, and 5s listings for Cabin 
John Creek are included in Table 2-2. A map of surface water quality assessment information found in 
Maryland’s Combined 2020-2022 Integrated Report is available on MDE’s website: Water Quality 
Assessments (IR) and TMDLs. Final approved TMDLs within Montgomery County with a SW-WLA are 
shown in bold text.  
 
Table 2-2: Category 4a, 5, and 5s Listings for Montgomery County's Portion of the Cabin John Creek Watershed 

Impairment Applicable Segment – 
Water Type Detail 

303(d) List 
Category 

Year First 
Listed 

TMDL 
Approval 

Date 
Bacteria – E. Coli Non-tidal 8-digit watershed 4a 2002 3/14/2007 
Total Suspended Solids 
(TSS) Non-tidal 8-digit watershed 4a 1996 9/30/2011 

Sulfate Non-tidal 8-digit watershed 5 2010 TBD 
Chloride Non-tidal 8-digit watershed 5s 2010 n/a 

Final approved TMDLs within Montgomery County with a SW-WLA, shown in bold text 
Category 4a: Impaired waters with a TMDL or other reduction measure in place 
Category 5: Impaired waters in need of a TMDL 
Category 5s: Impaired waters caused by chloride from road salt – ‘straight-to-implementation’ 
Source: Maryland’s Final Integrated Report of Surface Water Quality (MDE, 2022b)  

https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
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2.1.3 Biological Impairment 

Montgomery County’s streams are home to a diverse community of plants and animals including 
hundreds of species of stream bugs, over 60 species of fish, almost 60 species of reptiles and amphibians, 
nine species of crayfish, and more than ten species of freshwater mussels (Montgomery County, 2022a). 
All of these unique animals live together forming the stream ecosystems throughout Montgomery County. 
Montgomery County DEP has been performing biological monitoring in the Cabin John Creek watershed 
since 1994 using a variety of methods. As part of the County’s watershed monitoring efforts, for 
monitoring results described in this section, the Cabin John Creek watershed was not divided into 
subwatersheds.  DEP has compiled a comprehensive data set of habitat, benthic macroinvertebrate, and 
fish data spanning from 1994 through 2021, which contains a mix of both randomly selected site locations 
and sites targeted at a location for a specific monitoring purpose.  While the extensive data set is generally 
comparable to data collected by the Maryland Biological Stream Survey (MBSS), there are some 
differences which should be acknowledged: 
 

• Benthic samples collected before 2002 were collected with a kick seine. Starting in 2002 DEP 
began using D-nets to match MBSS field protocols (Kazyak, 2001; Stranko, 2007). 

• Benthic subsamples from 2002 through 2015 were subsampled to 200 organisms. Starting in 2016 
DEP began following MBSS laboratory sorting protocols (Boward and Friedman, 2011) and 
subsampled to 120 organisms. 

• Prior to 2016, organisms in the family Chironomidae were not identified past the family level. 
Starting in 2016 following MBSS laboratory identification protocols (Boward and Friedman, 2011) 
and Chironomids were identified to genus level. 

• Site selection varies 
o Many samples were targeted to monitor specific impacts.  
o Some were randomly selected from a targeted stream reach.  
o Others were stratified by stream order and randomly selected in the Montgomery County 

Tributaries. 
• Most of the randomly selected sites and nearly all the targeted sites were revisited over time for 

trend analysis. 
• From 2010-2016, first order sites were not sampled in summer for fish. 
• From 2016-current, sites with drainage areas smaller than 0.5 square miles are not sampled in the 

summer for fish. 
 

DEP has also developed a Benthic Index of Biotic Integrity (BIBI) specifically for Montgomery County 
streams, that differs slightly from the MBSS BIBI for the piedmont physiographic region.  There are a total 
of eight metrics comprising measures of biological structure and function; each metric is scored either as 
a one (1), three (3), or five (5). The highest possible final score is 40.  
 
Benthic Macroinvertebrates IBI Metrics 

• Taxa richness (Total number of taxa) 
• Biotic index 
• Ratio of scrapers (Scrapers divided by (scrapers + filter feeding collectors)) 
• Proportion of Hydropsyche sp. & Cheumatopsyche sp. 
• Proportion of dominant taxa 
• Total number of Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa 
• Proportion of EPT individuals 
• Proportion of shredders 
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 To determine a narrative based on a final metric score, the following criteria are used (Table 2-3). These 
criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-3. BIBI scoring criteria. 

Score Narrative 
> or = 36 Excellent 

26-35 Good 
17-25 Fair 
< 17  Poor 

 
DEP has developed a Fish Index of Biotic Integrity (FIBI) specifically for Montgomery County streams, that 
differs slightly from the MBSS FIBI for the piedmont physiographic region.  There are a total of nine metrics 
comprising measures of biological structure and function; each metric is scored either as a one (1), three 
(3), or five (5). The metric scores are summed then averaged across all nine metrics, resulting in an overall 
score ranging from 1.0 to 5.0.  
 
Fish IBI Metrics 

• Total number of fish species 
• Number of riffle benthic insectivorous individuals 
• Number of minnow species (Cyprinidae) 
• Number of intolerant species 
• Proportion of tolerant individuals 
• Proportion of individuals as omnivores/generalists 
• Proportion of individuals as pioneering species 
• Total number of individuals (excluding tolerant sp.) 
• Proportion with disease/anomalies 

  
To determine a narrative based on a final metric score, the following criteria shown in Table 2-4 are 
applied. These criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-4. FIBI scoring criteria. 

Score Narrative 
> or = 4.6 Excellent 
3.4 - 4.3 Good 
2.3 -3.2 Fair 
< 2.3  Poor 

 
Physical habitat data are collected using a modified EPA Rapid Bioassessment Protocol (RBP; Barbour et 
al., 1999) for riffle/run prevalent streams.  The following parameters were assessed during both spring 
(benthic macroinvertebrates) and summer (fish) sampling events.   

• Instream Cover (fish) 
• Epifaunal Substrate 
• Embeddedness 
• Channel Alteration 
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• Sediment Deposition 
• Frequency of Riffles 
• Channel Flow Status 
• Bank Vegetative Protection 
• Bank Stability 
• Riparian Vegetative Zone Width 

 
Biological Monitoring Results  

Results of the benthic macroinvertebrate sampling from 2016 through 2021 are listed below in Table 2-5.  
BIBI narrative condition ratings for individual sampling locations are shown in Figure 2-1. Data collected 
prior to 2016 were omitted from this analysis since the laboratory processing methods did not follow 
MBSS protocols, and therefore, may not be directly comparable. Additionally, results from the more 
recent sampling events should provide the best characterization of the current conditions. It should also 
be noted that the percentages shown in Table 2-5 are based on the total number of samples collected 
during this time period rather than the percentage of sites throughout the watershed.  This is primarily 
due to the dataset being comprised of a mix of targeted and random sites, as well as routine monitoring 
sites with repeat samples, which are not necessarily representative of the entire watershed. The largest 
proportion of samples were rated as ‘Poor’ at 87% with the remaining 13% rated as ‘Fair.’  
 
Table 2-5. Benthic macroinvertebrate sampling results from 2016 - 2021 by percentage of samples collected. 

Watershed 
BIBI Narrative Ratings 

Excellent Good Fair Poor 
Cabin John Creek 

(n=12) 0% 0% 13% 87% 
 
Results of the fish sampling from 2016 through 2021 are listed below in Table 2-6.  FIBI narrative condition 
ratings for individual sampling locations are shown in Figure 2-2. It should also be noted that the 
percentages shown in Table 2-6 are based on the number of samples collected during this time period 
rather than the percentage of sites throughout the watershed.  This is primarily due to the dataset being 
comprised of a mix of targeted and random sites, as well as routine monitoring sites with repeat samples, 
which are not necessarily representative of the entire watershed.  Cabin John Creek had half of the 
samples rated ‘Good’ with 37% rated as ‘Poor’ and only 13% rated as ‘Excellent.’ 
 
Table 2-6. Fish sampling results from 2016 - 2021 by percentage of samples collected. 

Watershed 
FIBI Narrative Ratings 

Excellent Good Fair Poor 
Cabin John Creek 

(n=8) 13% 50% 0% 37% 
 

Physical Habitat Assessments 

Results of the physical habitat assessments from 2016 through 2021 are listed below in Table 2-7 through 
Table 2-10.  RBP habitat assessment narrative condition ratings for individual sampling locations are 
shown in Figure 2-3.  The following parameters were determined to be the most applicable to 
representing potential impacts from sediment and nutrient impairments; instream cover, epifaunal 
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substrate, embeddedness, and sediment deposition, and are therefore the focus of the analysis.  Narrative 
condition ratings are described in detail in EPA’s RBP document (Barbour et al., 1999). 
 
For instream habitat, Cabin John Creek had a little more than half (56%) of total records rated as ‘Marginal’ 
and 44% rated as ‘Suboptimal.’ There were no ratings in the ‘Poor’ or ‘Optimal’ categories for this 
watershed.   
 
Table 2-7. Physical habitat assessment results for Instream Habitat from 2016 - 2021 by percentage of data 
records. 

Watershed 
Instream Cover Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Cabin John Creek 

(n=9) 0% 44% 56% 0% 
 
For epifaunal substrate, the largest proportion of records were rated as ‘Marginal’ at 94%, while the 
remaining 6% were rated as ‘Suboptimal’ (Table 2-8).   
 
Table 2-8. Physical habitat assessment results for Epifaunal Substrate from 2016 - 2021 by percentage of data 
records. 

Watershed 
Epifaunal Substrate Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Cabin John Creek 

(n=9) 0% 6% 94% 0% 
 
For embeddedness, a little more than half (56%) of total records were rated as ‘Marginal’ and 44% rated 
as ‘Suboptimal.’ There were no ratings in the ‘Poor’ or ‘Optimal’ categories for this watershed 
 
Table 2-9. Physical habitat assessment results for Embeddedness from 2016 - 2021 by percentage of data records. 

Watershed 
Embeddedness Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Cabin John Creek 

(n=9) 0% 44% 56% 0% 
 
All of Cabin John Creek records were in the ‘Marginal’ category for sediment deposition. 
 
Table 2-10. Physical habitat assessment results for Sediment Deposition from 2016 - 2021 by percentage of data 
records. 

Watershed 
Sediment Deposition Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Cabin John Creek 

(n=9) 0% 0% 100% 0% 
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Conclusions 

Biological and physical habitat impairments are generally widespread throughout the Cabin John Creek 
watershed with some areas of lesser impairment in the western portion of watershed near Potomac. 
Differences between BIBI and FIBI narrative conditions for many sites makes it difficult to inform a 
targeted implementation approach using biological data.  For instance, benthic sampling at a given site 
may yield BIBI ratings of ‘Poor’ or ‘Fair’, while fish sampling may yield FIBI ratings of ‘Good’ or ‘Excellent’.  
Physical habitat data suggest sediment deposition impairments likely impact 100% of sites in the Cabin 
John Creek drainage.  Impaired epifaunal substrate also impacts 94% of sites, which may be the primary 
driver behind the high proportion of ‘Poor’ and ‘Fair’ benthic macroinvertebrate conditions.    
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Figure 2-1. Benthic Macroinvertebrate Sampling Results from 2016 – 2021. 
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Figure 2-2. Fish Sampling Results from 2016 – 2021. 
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Figure 2-3. RBP Habitat Assessment Results from 2016 – 2021. 
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2.2 Sources 
The TMDL (MDE, 2011) identified the primary watershed sediment sources as ‘urban’ with only minor 
amounts related to agricultural activity and mining. Urban sources are largely from stream bank erosion 
that results from higher levels of impervious surfaces and the associated increased runoff and stream 
flow. 
  

2.2.1 Land Use/Land Cover 

The type and density of various land uses can have a dramatic effect on water quality and stream habitat.  
Forested areas slow stormwater flow and allow water to gradually seep into soils and drain into streams. 
Vegetation and soils bind nutrients and pollutants found within stormwater—improving water quality as 
it infiltrates the ground.  Developed areas, with a high percentage of impervious surfaces (buildings, paved 
roads, parking lots, etc.), increase the volume and/or flow of stormwater compared to forested areas with 
good vegetation—increasing the amount of pollutants entering streams.  Increased stormflow affects 
stream habitat negatively by increasing bank erosion and decreasing instream and riparian habitat.  
Agricultural land, if managed incorrectly, can also impair streams with increases in nutrients, sediment, 
and bacteria. 
 
2013/2014 land use/land cover data from the Chesapeake Conservancy (CCLU) was used to characterize 
the watershed and identify likely sources of nutrient and sediment loads in the watershed, as well as help 
determine where BMPs may be needed (Figure 2-4). The CCLU data is a high resolution (one-meter) land 
use/land cover dataset developed from aerial photography and LiDAR elevation data. The CCLU data is 
used in the load calculations of the CBP WM P6 and the TIPP model and for consistency is used here to 
describe the watershed land use conditions.  
 
Land use/land cover data for the Cabin John Creek watershed is presented in Table 2-11. Tree canopy 
(forest and tree canopy over turf) accounts for over half of the land use in the Cabin John Creek watershed, 
followed by turf grass. Non-road impervious surfaces account for 13.8% of the watershed area, while 
impervious roads account for 5.3% of the watershed. 
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Table 2-11: Land Use/Land Cover, Chesapeake Conservancy 2013/2014 Dataset, Cabin John Creek Watershed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

*Fractional Turf (small) contains 70% turf grass and 30% mixed open. Fractional Turf (medium) contains 50% turf 
grass and 50% mixed open. Fractional Turf (large) contains 30% turf grass, 60% mixed open, 10% agriculture. 
Fractional Impervious contains 30% impervious and 70% mixed open.  
 

2.2.2 Impervious Surfaces 

Impervious surfaces concentrate stormwater runoff, accelerate flow rates and direct stormwater to 
receiving streams, where it can cause stream erosion and habitat degradation. Runoff from impervious 
surfaces picks up and washes off pollutants and tends to have higher pollutant concentrations than runoff 
generated from pervious areas. In general, undeveloped watersheds with small amounts of impervious 
cover are more likely to have better water quality in local streams than urbanized watersheds with greater 
amounts of impervious cover. Impervious cover is a primary factor when determining pollutant 
characteristics and loadings in stormwater runoff. 
 
The degree of imperviousness in a watershed also affects aquatic life.  There is a strong relationship 
between watershed impervious cover and the decline of a suite of stream health indicators. As 
imperviousness increases, the potential stream quality decreases with most research suggesting that 
stream quality begins to decline at or around 10 percent imperviousness (Schueler, 1994; CWP, 2003). 
However, there is considerable variability in the response of stream indicators to impervious cover 
observed from 5 to 20 percent imperviousness due to historical effects, watershed management, riparian 
width and vegetative protection, co-occurrence of stressors, and natural biological variation. Because of 
this variability, one cannot conclude that streams draining low impervious cover will automatically have 
good habitat conditions and high-quality aquatic life.   
 
Impervious surfaces make up 29.9% of the Cabin John Creek watershed (Figure 2-5). Impervious surface 
coverage is generally lowest in the southwestern portion of the watershed and highest around Rockville, 
Rollins Park, and around Westfield Montgomery mall and the surrounding shopping centers. 
 

Land Use/Land Cover Acres % of 
Watershed 

Impervious Road  875.1  5.3% 
Impervious Non-Road  2,271.5  13.8% 
Tree Canopy over Impervious  1,309.0  8.0% 
Water  49.8  0.3% 
Floodplain Wetland  69.4  0.4% 
Other Wetlands  6.9  0.0% 
Forest  2,980.4  18.1% 
Tree Canopy over Turf  5,265.2  32.1% 
Mixed Open  552.9  3.4% 
Fractional Turf*  1,018.1  6.2% 
Fractional Impervious*  52.0  0.3% 
Turf Grass  1,901.4  11.6% 
Agriculture  70.6  0.4% 

Total 16,422.3 100% 
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Figure 2-4: Chesapeake Conservancy Land Use/Land Cover (2013/2014 conditions) of Cabin John Creek Watershed   
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Figure 2-5: Impervious Cover (2020 conditions) of the Cabin John Creek Watershed (Montgomery County, 2022b) 
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2.3 Anticipated Growth 
Future urban sector growth and the anticipated increase in urban loads that may result are expected to 
be controlled by two elements: stormwater management to the maximum extent practicable (MEP) that 
is required with new development and anticipated “Accounting for Growth” policies. This implementation 
plan is developed to treat the reduction required from the initial baseline year load, calibrated to the 
current Bay model. Based on guidance from MDE, TMDL restoration planning should focus on the 
untreated and undertreated areas associated with the urban footprint at the time of the TMDL baseline 
(MDE, 2014). Future load and loads potentially added to the urban sector since the baseline year to 
present, are not accounted for here as they are addressed under other programs described below. 
 

2.3.1 Plans for Future Growth 

The Thrive Montgomery 2050 Planning, Housing, and Economic Development Committee Draft plan 
(Montgomery County, 2021) was passed by the Montgomery County Council in October 2022. The 30-
year plan is the County’s update to their general plan and provides a framework for future plans and 
development to achieve economic competitiveness, racial and social equity, and environmental 
sustainability. The plan has an emphasis on focusing growth in targeted areas, emphasizing walking, 
biking, and transit, and protecting areas outside target growth areas such as the Agricultural Reserve and 
parks. The Agricultural Reserve is a designated land use zone that was created in 1980 by the Montgomery 
County Council to preserve 93,000 acres of farmland and rural space in the northwestern part of the 
county. The Cabin John Creek watershed does not contain any land under the Agricultural Reserve. 
 
The Thrive Montgomery plan states that “Montgomery County is growing more slowly than in past 
decades, but our population is still projected by the Metropolitan Washington Council of Governments 
(MWCOG) to increase by about 200,000 people over the next 30 years.” It goes on to state that 85% of 
the County’s land is already developed, and there is little land left to accommodate this projected growth 
since a significant portion of the County’s land is either protected within the Agricultural Reserve or under 
the stewardship of the Parks Department. Compact, corridor-focused growth will make development 
more environmentally sustainable, limiting the footprint of development, and encouraging walking, 
biking, and public transit use.  
 
The emphasis on compact growth within the Thrive Montgomery plan will result in redevelopment of 
areas developed prior to new stormwater requirements, which should result in increased stormwater 
management of previously uncontrolled impervious areas. Montgomery County requires redevelopment 
to meet the same stormwater management standard as new development, which exceeds state 
requirements. Redevelopment in areas of high impervious surface cover should slow the increase of 
impervious surface coverage across the County. Compact growth should also reduce development 
pressure on rural and natural areas (Montgomery County, 2021).   
 

2.3.2 Offsetting Nutrient and Sediment Loads from Future Growth 

Despite intentional and compact growth and development in the County, pollutant loading from urban 
stormwater sources is still expected to increase as the population grows. It is anticipated that new 
development will make use of environmentally sensitive design (ESD) stormwater treatment to the 
maximum extent practicable (MEP) in accordance with MDE’s Stormwater Regulations. 
 
Maryland’s 2007 Stormwater Management Act went into effect in October of 2007, with resulting changes 
to COMAR and the 2000 Maryland Stormwater Design Manual in May of 2009. County law implementing 
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the state regulations went into effect in August of 2010. The most significant changes relative to 
watershed planning are in regard to the implementation of ESD. The 2007 Act defines ESD as “using small-
scale stormwater management practices, nonstructural techniques, and better site planning to mimic 
natural hydrologic runoff characteristics and minimize the impact of land development on water 
resources.”  
 
In addition to the 2007 Stormwater Management Act, the following programs mitigate pollutant loading 
impacts from new development: 1991 Forest Conservation Act, 1997 Priority Funding Areas Act, 2009 
Smart, Green & Growing Planning Legislation, 2010 Sustainable Communities Act, 2011 Best Available 
Technology Regulation, and the 2012 Sustainable Growth & Agricultural Preservation Act. Part VI Special 
Programmatic Conditions of Montgomery County’s 2021 NPDES MS4 permit states that “any additional 
loads will be offset through Maryland’s Aligning for Growth policies and procedures as articulated through 
Chesapeake Bay milestone achievement” (MDE, 2021a).  
 
Anticipated “Accounting for Growth” policies will help address any residual load (TN: 50%, TP: 40%, TSS: 
10%, and bacteria: 30%) that may potentially be uncontrolled by development-based stormwater 
controls. As required by the State’s Watershed Implementation Plan (Bay Restoration Plan), Maryland is 
developing an Accounting for Growth (AFG) policy that will address the expected increase in the State’s 
pollution load from increases in population growth and new development. While not currently a fully 
formed policy, the State’s plan, as of the Final Report of the Workgroup on Accounting for Growth in 
Maryland (August 2013) focuses on two elements: 1) the strategic allotment of nutrient loads to large 
wastewater treatment plants, upgraded to the best available technology; and 2) the requirement that all 
other new loads must be offset by securing pollution credits. Maryland’s Phase III Watershed 
Implementation Plan (WIP) (MDE, 2019) describes the states approach to accounting for growth as 
follows: 
 

“Because Maryland does not have regulations in place to offset increased loads from new 
sector growth, the State currently offsets loads through accelerated pollution reductions 
in the wastewater and agricultural sectors. Additionally, Maryland has land conservation, 
preservation, and growth management programs that limit growth impacts to the natural 
environment. To sustain Chesapeake Bay restoration and accommodate projected 
growth, Maryland needs to implement an adaptive growth policy through the 
accountability and adaptive management framework. This framework must regularly 
revisit sector-loading trends and provide sufficient offsets to stay under the State’s 
pollution reduction targets.” 

 
3 Best Management Practices 
Best management practices (BMPs) include both structural practices and programmatic practices that 
provide management and, in some cases, restoration of water quality and natural resources. The BMPs in 
this plan are either already implemented or are planned for implementation to achieve and maintain the 
Cabin John Creek sediment local TMDL reductions. This section describes the types of BMPs being 
implemented in the watershed. Load reductions that result from these measures are discussed in Section 
4.  
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3.1 BMP Definitions and Treatment 
This section briefly describes each practice and includes a summary of the nutrient and sediment 
reductions achieved with each type. Associated BMP names used in the TIPP are included in italics.  
 
The recommended BMP practices are approved by MDE, described in the 2021 MS4 Accounting Guidance 
(MDE, 2021b) and included as BMPs in the TIPP tool. Exceptions to this are dry ponds which include dry 
detention ponds and dry extended detention ponds. These practices are no longer considered for future 
implementation; however, there are many existing facilities that are still actively managing runoff 
throughout the County. Dry ponds are often cost-effective opportunities for retrofit to provide water 
quality treatment so they are described here as well. The practices include: 
 
Stormwater BMPs 

• Bioretention — An excavated pit backfilled with engineered media, topsoil, mulch, and 
vegetation. These are planting areas installed in shallow basins in which the storm water runoff is 
temporarily ponded and then treated by filtering through the bed components, and through 
biological and biochemical reactions within the soil matrix and around the root zones of the 
plants. Bioretention includes an underdrain. Rain gardens function similar to and therefore are 
modeled as bioretentions. However, rain gardens do not include an underdrain. BMP Short 
Name(s) used in the TIPP = BioRetNoUdAB / BioRetUdAB / BioRetUdCD 

• Bioswales — An open channel conveyance that functions similarly to bioretention. Unlike other 
open channel designs, there is additional treatment through filter media and infiltration into the 
soil. BMP Short Name(s) used in the TIPP = Bioswale 

• Dry Detention Ponds – Depressions or basins created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow, primarily providing quantity 
control. These devices are designed to improve quality of stormwater using features such as swirl 
concentrators, grit chambers, oil barriers, baffles, micropools, and absorbent pads to remove 
sediments, nutrients, metals, organic chemicals, or oil and grease from urban runoff. BMP Short 
Name(s) used in the TIPP = Dryponds 

• Dry Extended Detention Ponds – Depressions created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow or groundwater infiltration 
following storms. They are similar in construction and function to dry detention basins, except 
that the duration of detention of stormwater is designed to be longer, allowing additional wet 
sedimentation to improve treatment effectiveness. BMP Short Name(s) used in the TIPP = 
ExtDryPonds 

• Green Roof – Green roofs are alternative surfaces that replace conventional construction 
materials and include a protective cover of planting media and vegetation, reducing impervious 
cover and more closely mimicking natural hydrology. “Extensive” green roof is a lightweight 
system where the media layer is between two and six inches thick and is limited to low-growing 
herbaceous plants. “Intensive” green roofs have thicker soil layers and are capable of supporting 
trees and shrubs. Modeled in the TIPP as Runoff Reduction (RR).  

• Impervious Disconnection – Disconnecting existing impervious area runoff from stormwater 
drainage systems such as directing rooftops and/or on-lot impervious surfaces to pervious areas 
with amended soils.  Modeled in the TIPP as Runoff Reduction (RR). 

• Infiltration — A depression or trench to form a shallow basin where sediment is trapped and 
stormwater infiltrates into the soil. No underdrains are associated with infiltration basins and 
trenches, because by definition these systems provide complete infiltration. Design specifications 
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require infiltration basins and trenches to be built in good (A and B) soil types; they are not 
constructed on poorly draining soils, such as C and D soil types. Dry wells, infiltration basins, 
infiltration trenches, and landscaped infiltration are all examples of this practice type. BMP Short 
Name(s) used in the TIPP = Infiltration / InfiltWithSV 

• Permeable Pavement - Pavement or pavers that reduce runoff volume and treat water quality 
through both infiltration and filtration mechanisms.  Water filters through open voids in the 
pavement surface to a washed gravel subsurface storage reservoir, where it is then slowly 
infiltrated into the underlying soils or exits via an underdrain. BMP Short Name(s) used in the TIPP 
= PermPavNoSVNoUdAB / PermPavNoSVUdAB / PermPavNoSVUdCD / PermPavSVNoUdAB / 
PermPavSVUdAB / PermPavSVUdCD 

• Rainwater Harvesting – Rainwater harvesting practices intercept and store rainfall for future use. 
The capture and re-use of rainwater promotes conservation, as well as reduces runoff volumes 
and the discharge of pollutants downstream. Rainwater harvesting includes rain barrels and larger 
storage tanks or cisterns. Modeled in the TIPP as Runoff Reduction (RR). 

• Sheetflow to Conservation – Directing stormwater runoff from developed land to adjacent 
natural planted areas where it can soak into or filter over the ground. Modeled in the TIPP as 
Runoff Reduction (RR). 

• Urban Filtering - Practices that capture and temporarily store runoff and pass it through a filter 
bed of either sand or an organic media. There are various sand filter designs, such as above 
ground, below ground, perimeter, etc.  An organic media filter uses another medium besides sand 
to enhance pollutant removal for many compounds due to the increased cation exchange capacity 
achieved by increasing the organic matter. These systems require yearly inspection and 
maintenance to receive pollutant reduction credit. BMP Short Name(s) used in the TIPP = Filter / 
UrbFilterRR / UrbFilterST 

• Vegetated Open Channels - Open channels are practices that convey stormwater runoff and 
provide treatment as the water is conveyed and include bioswales.  Runoff passes through either 
vegetation in the channel, subsoil matrix, and/or is infiltrated into the underlying soils. BMP Short 
Name(s) used in the TIPP = VegOpChanNoUdAB / VegOpChanNoUdCD 

• Wet ponds or wetlands — A water impoundment structure that intercepts stormwater runoff 
then releases it at a specified flow rate. These structures retain a permanent pool and usually 
have retention times sufficient to allow settlement of some portion of the intercepted sediments 
and attached pollutants. Until 2002 in Maryland, these practices were generally designed to meet 
water quantity, not water quality objectives. Wet ponds and wetlands are now designed for both 
water quantity and quality objectives; nitrogen reduction is minimal, but phosphorus and 
sediment are reduced. BMP Short Name(s) used in the TIPP = WetPondWetland 

• Stormwater Conversions – Stormwater conversions, or retrofits, may include converting dry 
ponds, dry extended detention ponds, or wet extended detention ponds into wet pond structures, 
wetlands, or infiltration basins. Load reductions are calculated in the TIPP for both the prior BMP 
type, as a negative reduction, and the retrofit BMP type to calculate the net reductions from 
conversion of the facility (i.e., additional treatment). This is the suggested approach by MDE to 
prevent double counting reductions from retrofits.  

Land Use Conversion BMPs 

• Impervious Surface Reduction - Reducing impervious surfaces by direct removal to promote 
infiltration and percolation of runoff storm water. Land Use Conversion(s) in TIPP = Converting 
from Aggregate Impervious to Turf / Converting from Aggregate Impervious to Forest 
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• Forest Planting – Urban forest planting is planting trees on urban pervious areas at a density that 
would produce a forest-like condition over time.  The planting area must be at least 0.5 contiguous 
acres and have a survival rate of 100 trees planted per acre. At least 50% of the trees should have 
a 2-inch diameter or greater, or a 1-inch caliper at the time of planting. Land Use Conversion in 
TIPP = Converting from Turf to Forest 

• Riparian Forest Planting – Riparian forest buffers are planted adjacent to a stream, with a 
recommended buffer of 100 feet and a 35-foot minimum width required. Land Use Conversion in 
TIPP = Converting from Turf to Forest with Buffer 

• Urban Tree Canopy Planting - Urban tree canopy planting is the conversion of pervious turf to 
tree canopy over turf. The understory remains managed (regularly mowed and/or fertilized). 
Survival rate is assumed to be 100% and trees are not required to be planted in a contiguous area. 
Land Use Conversion in TIPP = Converting from Turf to Tree Canopy over Turf 

• Street Trees – Street trees are any tree planting that occurs over an impervious surface (e.g., trees 
planted in sidewalk boxes on a roadside curb). Survival rate is assumed to be 100% and trees are 
not required to be planted in a contiguous area.  Land Use Conversion in TIPP = Converting from 
Aggregate Impervious to Tree Canopy over Aggregate Impervious  

• Conservation Landscaping – Conservation landscaping refers to areas of managed turf that are 
converted into perennial meadows using species that are native to the Chesapeake Bay region. 
Land Use Conversion in TIPP = Converting from Turf to Mixed Open 

Alternative BMPs 

• Stream Restoration – Stream restoration in urban areas is used to restore the urban stream 
ecosystem by restoring the natural hydrology and function of a stream, helping to improve habitat 
and water quality conditions in degraded streams. Load reductions calculated in the TIPP using 
the default rate will be replaced with individual site-specific values once protocol information is 
available. Details on the protocols can be found in the Consensus Recommendations for Improving 
the Application of the Prevented Sediment Protocol for Urban Stream Restoration Projects Built 
for Pollutant Removal Credit (Wood, 2020) and Consensus Recommendations to Improve Protocols 
2 and 3 for Defining Stream Restoration Pollutant Removal Credits (Wood and Schueler, 2020). 

• Outfall Stabilization – Per the report Recommendations for Crediting Outfall and Gully 
Stabilization Projects in the Chesapeake Bay Watershed (Hanson et. al, 2019), outfall stabilization 
projects are an engineering approach to design a stable channel to dissipate energy that extends 
from the upland source to the stream channel. Load reductions from outfall stabilization projects 
are creditable only if Protocol 5 is applied.  

• Street Sweeping — Street sweeping is an annual practice that must be tracked and reported each 
year to receive load reduction credit. Per the MDE 2021 MS4 Accounting Guidance (MDE, 2021b), 
MS4 jurisdictions may generate varying load reduction credit based on a range of sweeping 
schedules and type of sweeper used.  

• Storm Drain Cleaning – Storm drain cleaning includes direct removal of sediments from the catch 
basin of the storm drain system. Storm drain cleaning is an annual practice that must be tracked 
and reported each year to receive load reduction credit. Per the MDE 2021 MS4 Accounting 
Guidance (MDE, 2021b), load reduction credit is available when the mass of nutrient-rich catch 
basin sediments is measured and physically removed from the storm drain system. Load 
reductions vary based on the material removed: organic or inorganic. At this time, the County is 
not weighing organic and inorganic material separately; so, an assumption of the percentage of 



Cabin John Creek Watershed Sediment TMDL Implementation Plan 2022 

 

33 Montgomery County DEP 
 

organic and inorganic material is being used to support the modeling calculations. Predominant 
material type will be visually determined in the future.  

The associated reduction efficiency percentages by BMP (short name and full names included) are 
presented in Appendix A. All BMP nutrient and sediment efficiencies are consistent with the MDE 2021 
MS4 Accounting Guidance document (MDE, 2021b). 

3.2 BMP Database 
The County relies on geographic information system (GIS) databases and other data sources to spatially 
locate projects and manage tables of data related to projects. Features are tracked spatially with records 
of the necessary treatment values, statuses, built dates, BMP information, and planning information 
needed for reporting and modeling. These datasets generate the input data that are used to measure 
progress towards TMDL reduction targets. Regular review and upkeep of the data is imperative to this 
process. The growth and development of this spatial database is a critical component of the reporting and 
tracking capability of the County.  
 
The County’s MS4 geographic data and related datasets were recently transitioned to MDE’s NPDES 
geodatabase and initial modeling was performed concurrent with the geodatabase redesign effort. The 
County will continue to manage the geodatabase, make updates when necessary, and link consolidated 
BMP data from the various geodatabase tables to output formats for modeling. 
 
3.3 Implementation Status and Planning Tiers 
The County tracks implementation status against restoration and TMDL goals. Status is based on progress 
in planning, design, and construction of structural, ESD, and alternative BMPs. As described in Section 3.2, 
the information for these BMPs is stored in a database with the project development status identified as 
Complete, Under Construction, In Design, Planned, Potential, or To Be Determined (TBD) for each BMP. 
Unit treatment (e.g., impervious and turf acres, acres converted, linear feet) for each type of BMP is 
grouped based on project status and built date and entered into the TIPP. This allows the County to assess 
pollutant reduction progress in near real time and plan BMPs needed to meet the remaining reduction 
goal. Modeling in the TIPP is described in Section 4.1. Definitions of the project statuses are provided 
below.  
 

• Complete: Projects that have completed construction and include a built or install date 
• Under Construction: Projects that have completed the design phase and are currently under 

construction; these projects do not yet have a built date 
• In Design: Projects that are currently in design and have not started construction; these projects 

do not yet have a built date 
• Planned: Projects included in the County’s Capital Improvement Projects (CIP) database but with 

no open task order at this time 
• Potential: Placeholders for projects that will be implemented through upcoming Design-Build and 

Pay for Performance contracts  
• To Be Determined (TBD): Project opportunities from past watershed assessments that are: in the 

stormwater management (SWM)/Stream Restoration suitable area (Medium and High), within 
the MS4 permit area (for SWM), and outside of the treated area (for SWM). Additional 
hypothetical projects needed to hit the TMDL target are also included in this category.  
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4 Expected Load Reductions 
Current and future BMP implementation and associated load reductions are presented below in sections 
4.2 and 4.3, respectively. Refer to Section 4.1 for a detailed description of the modeling approach used 
and how the County’s analyses and methods are comparable with MDE’s TMDL analyses.  
 
4.1 Modeling Approach 
The original Cabin John Creek Watershed Implementation Plan (Versar, 2012) used the Watershed 
Treatment Model (WTM) to estimate nutrient and sediment sources and treatment options for the Cabin 
John Creek watershed. In 2021, MDE released their TMDL TIPP tool (MDE, 2021c). As noted in Guidance 
for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater Wasteload 
Allocation (SW-WLA) Watershed Implementation Plans (WIPs), “MDE requires jurisdictions to use this tool 
for consistency among load reduction calculation methodologies and ease of reporting progress” (MDE, 
2022c). The TIPP spreadsheet tool was developed by MDE’s Water and Science Administration to simplify 
the load estimating and planning process. The spreadsheet tool estimates load reductions at various 
points in the watershed planning process, allowing users to assess current progress and future BMP 
implementation. Land use specific loading rates are multiplied by an amount, which may be acres or 
systems depending on the load source, to calculate loads coming off the land. The land use loading rates 
used in this spreadsheet are Chesapeake Bay Phase 6 CAST-2017d Watershed Model No Action (No BMP) 
scenario loading rates aggregated at the 8-digit watershed scale by county and include STB loads 
determined by a variation of the method used to determine STB load in the MDE 2021 MS4 Accounting 
Guidance document (MDE 2021b). These loads account for inconsistencies in load distribution between 
the Phase 5 and 6 model. Nitrogen, phosphorus, and sediment loading rates as of the April 2022 version 
of the TIPP are included in Appendix A.  
 
The TIPP spreadsheet tool estimates load reductions for total nitrogen (TN), total phosphorus (TP), and 
total suspended solids (TSS) at two different scales: Edge-of-Stream (EOS) and Edge-of-Tide (EOT). EOS 
loads in this spreadsheet are calculated using the methods and BMP efficiencies recommended by the 
expert panels approved by the Chesapeake Bay Program. The EOS scale is used for local TMDL modeling 
and the County’s implementation plans. The EOT scale incorporates in-stream uptake, processing, and 
transport that affects nutrient and sediment loads from the upstream source to the receiving water body 
(in this case, the Chesapeake Bay). The EOT scale is not used in this implementation plan.  
 
Modeling methodologies may change in the future because of updated versions of the Bay Model, which 
could change loading rates, or because of crediting changes directed by MDE or Chesapeake Bay Program 
Sponsored Expert Panels, which could affect load reduction calculations or BMP pollutant removal 
efficiencies. The TIPP spreadsheet tool was originally developed by MDE and if modeling methodologies 
or information are updated or revised, MDE will determine whether an updated version of the tool is 
warranted. Revised components of any updated version would then need to be incorporated into the 
County’s TIPP workbooks. Implementation plans may need to be revised if modeling changes occur in the 
future.  
 
As of October 2022, MDE made minor edits and updates to the TIPP since the original version was 
released. The County referenced the ‘TIPP Revision Record’ in the ReadMe tab of the TIPP and the MDE 
edits to the TIPP that were made after the original date were incorporated into the County’s version of 
the model that was used to develop this plan. 
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Montgomery County’s modeling approach does not seek to determine the current level of loading 
compared to the originally published SW-WLA. Instead, reduction requirements have been developed 
based on MDE’s guidance (MDE, 2014) regarding the process for determining whether WLA requirements 
have been met: 
 

 … it is recommended that local jurisdictions demonstrate their progress towards 
achieving SW-WLAs by comparing reduction percentages rather than absolute loads.  –
Page 6, Technical Recommendations 1.g. 
 

It is understood that load reductions developed by the County will not match the absolute loads listed in 
the TMDL because the model used to develop the TMDL is different from what is currently available and 
may not be available to the County or other permittees. The SW-WLAs are translated into a compatible 
target load using the TIPP spreadsheet tool described above. Demonstrating progress using percent load 
reduced will allow the County to meet the TMDL using the best and most accurate data available on land 
use, sources, loading rates, and removal efficiencies.  
 
To translate SW-WLAs that were developed under older versions of the CBP watershed model or using 
different models, the published baseline loads were re-calculated in the TIPP spreadsheet by modeling 
baseline BMPs within the TMDL watershed on top of baseline land use. 
 
TIPP Baseline Land Use Data Inputs 

Land use within the County’s jurisdiction is a critical input for any model used to assess TMDL compliance. 
Impervious and pervious acres within the County’s MS4 boundary were translated to baseline conditions 
following a backcasting land cover methodology developed by Baltimore County and reviewed and 
approved by MDE (MDE, 2021e). This methodology uses National Land Cover Database (NLCD) layers, 
which are available in a range of years and allows a more accurate representation of land cover conditions 
during a particular TMDL baseline year, along with Chesapeake Conservancy Land Use (CCLU) 2013/2014 
dataset, which uses land use categories that generally match the land use categories used by MDE in the 
TIPP. GIS analysis provides a translation from NLCD 2013 land use categories to CCLU 2013 land use 
categories and that translation is applied to the relevant NLCD years closest to the TMDL baseline years 
(2006 NLCD data was the closest to the 2005 baseline year for the Cabin John Creek sediment TMDL). The 
TIPP provides the option of calculating loads and reductions associated with specific impervious land use 
information (i.e., Impervious Road and Impervious NonRoad data) or aggregated impervious land use 
(impervious area from roads, buildings, and other are accounted for together). The County calculated 
County MS4 impervious acres as aggregate impervious. The TIPP model uses the turf land use type that 
includes MS4 turf grass land use and Non-regulated turf grass. The resulting baseline MS4 land use acres 
are shown in Table 4-1 below and were used as data input into the TIPP. 
 
Table 4-1: TIPP Model Baseline Land Use Data Inputs  

 
 
 
 
 

 
 

Land Use Type Cabin John Creek  
2006 (acres) 

Aggregate Impervious 3,199.1 
Turf 6,409.6 

Total 9,608.7 
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Reduction Target Derivation 

The required percent reduction is published in the local TMDL document and will vary based on the 
impairment. These percentages form the basis of the County’s reporting on progress towards compliance. 
The required local TMDL reductions are calculated using the formula below. The required percent 
reduction assigned to the Montgomery County MS4 source is applied to the translated baseline load to 
calculate the required pollutant load reduction. The required pollutant reduction was then subtracted 
from the baseline load to calculate the target SW-WLA. Baseline, progress, and implementation loads 
translated using the TIPP spreadsheet tool allow for direct comparison of progress and future load 
reductions against the TMDL targets.  
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝐵𝐵𝐵𝐵𝐵𝐵𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅 𝐿𝐿𝑅𝑅𝐵𝐵𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 % 
Where  

Reqd Reduction MontCo = Reduction amount required for Montgomery County 
Baseline Load MontCo = Montgomery County translated Baseline Load 
Reqd Reduction % = Published percent reduction assigned to Montgomery County NPDES 
regulated stormwater point source in the TMDL document 

 
The SW-WLA in the sediment TMDL was developed by MDE using the CBP P5.2 watershed models and 
was translated by the County into TIPP-compatible target loads. Sediment load reductions required for 
the Cabin John Creek Montgomery County Phase I MS4 source are shown in Table 4-2.  
 
Table 4-2: Load Reductions Required to achieve the Sediment TMDL SW-WLA assigned to Montgomery County’s 
Phase I MS4 in the Cabin John Creek watershed 

 Cabin John Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 27,268,044.7 
Target % Reduction 22.7% 
Total Reduction Required 6,189,846.1 
Target Load (SW-WLA) 21,078,198.5 

 
4.2 Progress – Actual Implementation 
The load reductions achieved through current BMP implementation towards the County’s SW-WLA for 
sediment in the Cabin John Creek watershed are shown in Table 4-3. 
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Table 4-3: FY2021 Progress Reductions Achieved for the Sediment TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Cabin John Creek watershed. 

 Cabin John Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 27,268,044.7 
Target % Reduction 22.7% 
Total Reduction Required 6,189,846.1 
Target Load (SW-WLA) 21,078,198.5 

FY2021 Progress Results 
Progress Reduction 1,574,544.0 
Progress Load 25,693,500.6 
Progress % Reduction 5.8% 
% Reduction Remaining 16.9% 

 
BMPs implemented prior to the 2005 baseline year for the sediment local TMDL in the Cabin John Creek 
watershed are shown in Table 4-4. The Baseline scenario includes both development and restoration 
BMPs. Current BMP implementation after the baseline year through June 30, 2021, is also shown in Table 
4-4. The Progress scenario includes only restoration BMPs. A list of completed projects is included in 
Appendix B. 
 
Street sweeping and storm drain cleaning occurred previously within the watershed; however, the County 
is reviewing the program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take progress 
credit for the program results in the future once it is determined to meet the requirements for credit.  
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Table 4-4: BMP Implementation through FY2021 for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Cabin John Creek Watershed 

Cabin John Creek Sediment Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and 
Type 

Number of 
BMPs 

Area Treated or 
Converted (ac) 

Project 
Length (ft) 

TSS 
Reduction 

(EOS lbs/yr) 

2005 
Baseline 

Stormwater 98 1,475.8 0.0 2,315,536.0 
Bioretention 2 2.4  10,901.5 
Bioswale 1 2.2  6,641.5 
Dry Ponds 32 468.2  141,089.8 
Extended Detention 
Dry Ponds 1 2.0  4,396.3 

Filtering Practices 23 65.1  217,689.1 

Infiltration Practices 28 62.8  219,796.1 
Wet Ponds and 
Wetlands 11 873.0  1,715,021.6 

Total Reductions from Baseline BMPs 2,315,536.0 

FY2021  
Progress 

Stormwater 216 274.0 0.0 543,606.6 
Bioretention 129 30.9  70,070.1 
Green Roof/ Rainwater 
Harvesting 52 3.4  6,709.8 
Infiltration Practices 15 11.2  45,063.0 
Permeable Pavement 15 3.6  8,260.1 
BMP Conversion 5 225.0  413,503.6 
Alternative Practices 3 0.0 4,100.0 1,016,800.0 
Urban Stream 
Restoration 3  4,100.0 1,016,800.0 
Land Cover Conversion 1,119 33.3 0.0 14,137.4 
Impervious Surface 
Reduction 2 0.4  1,942.6 
Urban Tree Canopy 
Planting* 609 6.1  589.4 
Street Trees 508 26.8  11,605.5 

Total Reductions from Progress BMPs 1,574,544.0 
Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
 
4.3 Future Implementation 
Future implementation consists of BMPs with the project development status of Under Construction, In 
Design, Planned, Potential, or TBD, as described in Section 3.3. Table 4-5 presents sediment reductions 
after full implementation of this plan. This level of implementation is expected to achieve the sediment 
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SW-WLA for the Cabin John Creek watershed by the end of FY2032. A list of future projects is included in 
Appendix B. 
 
Table 4-5: Progress and Planning Reductions Achieved for the Sediment TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Cabin John Creek watershed 

 Cabin John Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 27,268,044.7 
Target % Reduction 22.7% 
Total Reduction Required 6,189,846.1 

Target Load (SW-WLA) 21,078,198.5 

FY2021 Progress Results 
Progress Reduction 1,574,544.0 
Progress Load 25,693,500.6 
Progress % Reduction 5.8% 

Full Implementation Results 
Reduction after Implementation 6,190,003.1 
Load after Implementation 21,078,041.5 
Implementation % Reduction 22.7% 

  
DEP has developed two suitability models and an equity assessment map to identify and target areas of 
the county with the highest likelihood of success for stormwater management and stream restoration 
projects, respectively.  

1. The stormwater management suitability model prioritizes areas that have little or no existing 
stormwater management, poor stream conditions and high impervious cover, and that flow to 
existing stream restoration projects, and have local TMDL requirements.  

2. The stream restoration model prioritizes areas that have more stormwater management, local 
TMDL requirements, and are expected to have improved biology and ecosystem function with 
restoration.  

3. Finally, an equity assessment was also performed to identify areas of the county with minority 
and low-income populations, which enables DEP to assess equity during the project selection 
process.  

 
Feasibility studies of future strategies may reveal that some sites identified for retrofitting or 
enhancement may not be feasible candidates for future projects and may be eliminated from 
consideration. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress, which is discussed in further detail in Section 7.4. The County will 
continue to track the overall effectiveness of the various BMP strategies and will adapt the suite of 
solutions based on the results. In addition, new technologies are continuously being evaluated to 
determine if they provide more efficient or effective pollution control. 
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Table 4-6 compares the implementation of existing restoration BMPs (FY2021 Implementation), future 
levels of implementation through the Target Year, as well as the cumulative total restoration BMPs for 
the watershed for the sediment TMDL in the Cabin John Creek watershed. Table 4-7 presents the load 
reductions achieved by BMP type.   
 
Table 4-6: BMP Implementation - FY2021 Progress, FY2032 Future, and Total Restoration Levels for the Sediment 
TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Cabin John Creek Watershed. 

BMP Unit FY2005 – FY2021 
Progress 

FY2022 – FY2032 
Future Total Restoration 

BMP Conversion acres 225.0  589.5  814.6 
New BMP acres 49.0  343.5  392.5 
Stream 
Restoration linear feet 4,100.0  11,339.8  15,439.8 
Tree Planting acres 6.1  54.5  60.5 
Impervious 
Surface Reduction acres 0.4 0.0 0.4 
Street Sweeping* miles swept/ year 0.0 28.2 28.2 

*Annual practice 
 
Table 4-7: Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 in the Cabin John Creek Watershed. 

BMP 
TSS Load Reduction (EOS lbs/yr) 

FY2005 – FY2021 
Progress 

FY2022 – FY2032 
Future Total Restoration 

BMP Conversion 413,503.6 1,005,970.0 1,419,473.6 
New BMP 130,102.9 683,052.3 813,155.3 
Stream Restoration 1,016,800.0 2,812,265.7 3,829,065.7 
Tree Planting 12,194.9 91,187.4 103,382.3 
Impervious Surface Reduction 1,942.6 83.0 2,025.5 
Street Sweeping* 0.0 22,900.8 22,900.8 

Total Load Reduction 1,574,544.0 4,615,459.1 6,190,003.1 
*Annual practice 
 
Future BMP implementation is shown by planning tier in Table 4-8. The County’s geodatabase lists several 
future projects in the Cabin John Creek watershed including bioretentions, micro-bioretentions, 
pond/wetland systems, pond retrofits, and stream restoration. Pollutant load reduction modeling results 
of future implementation for projects currently identified by Montgomery County and street sweeping 
for the Cabin John Creek watershed resulted in a 19.9% reduction in sediment. These results showed the 
need for additional implementation above what has been identified to date in Montgomery County’s CIP 
and operational programs to meet the 22.7% reduction target for sediment. Because projected load 
reductions from currently planned projects did not achieve the sediment target load, a suite of possible 
BMP types were examined to help achieve the required load reductions. BMP types with the highest 
sediment removal were prioritized including stream restoration and stormwater dry pond retrofit 
(Appendix A). 



Cabin John Creek Watershed Sediment TMDL Implementation Plan 2022 

 

41 Montgomery County DEP 
 

Table 4-8: Future BMP Implementation for the Sediment TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Cabin John Creek Watershed. 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree Planting 
(ac)* 

Street Sweeping 
(miles swept)** 

Impervious 
Surface 

Reduction (ac) 
Total 

Planned 
# of Projects 0 0 1 0 n/a 0 1 
Area or Length Treated 0.0 0.0 1,900.0 0.0 28.2 0.0 n/a  
TSS (EOS lbs/yr) 0.0 0.0 471,200.0 0.0 22,900.8 0.0 494,100.8 

Potential 
# of Projects 2 0 0 0 n/a 0 2 
Area or Length Treated 52.3 0.0 0.0 0.0 0.0 0.0 n/a  
TSS (EOS lbs/yr) 84567.7 0.0 0.0 0.0   0.0 84,567.7 

To Be 
Determined 

# of Projects                 21                36                   11                  113  n/a 1               182  
Area or Length Treated          537.2         343.5          9,439.8                  54.5  0.0 0.0 n/a  
TSS (EOS lbs/yr)  921,402.3  683,052.3  2,341,065.7          91,187.4    83.0 4,036,790.7 

*The number of Tree Planting projects includes 100 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects.          
**Practice will be implemented annually 
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5 Financial Needs 
5.1 Implementation Cost 
The estimated total projected cost to implement the projects described in this plan for the County’s 
portion of the Cabin John Creek watershed is approximately $28,410,000. Table 5-1 includes a summary 
of funding needs per BMP type and planning tier for the sediment local TMDL in the Cabin John Creek 
watershed.  
 
Projects in the Planned tier are sites that are either under construction, in design, or included in the 
County’s CIP database. Placeholder projects for upcoming Design-Build contracts and upcoming Pay for 
Performance contracts are included in the Potential planning Tier. Projects from the County’s 
geodatabase that are in the SWM/stream restoration suitable area, within the MS4 permit area and 
outside of the treated area are in the To Be Determined planning tier. Additional hypothetical projects 
needed to hit the TMDL target are also included in the To Be Determined planning tier. 
 
Project costs are inclusive of all project elements and include design, obtaining land right-of-way (ROW), 
and construction. This estimate does not account for inflation, interest or operation and maintenance 
costs. The costs are presented based on restoration planning periods out to FY2032. The total cost of the 
suite of BMPs necessary to meet the TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 was 
calculated and then divided across the milestone periods. 
 
Several sources were used to calculate the cost estimates for each BMP type. Implementation cost of 
completed projects in the County’s Financial Assurance Plan (FAP) and geodatabase were used to calculate 
average cost of stream restoration. King and Hagan (2011) was referenced to calculate costs for other 
BMP types and projects lacking site-specific cost estimates. 
 
Table 5-1: Restoration Cost Over Future Periods for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in Cabin John Creek Watershed 

Project Type Planned Potential To Be 
Determined 

Total Future 
Cost 

BMP Conversion $0 $970,000 $8,510,000 $9,480,000 
New BMP $0 $0 $9,740,000 $9,740,000 
Stream Restoration $2,020,000 $0 $6,520,000 $8,540,000 
Tree Planting $0 $0 $650,000 $650,000 

Grand Total $28,410,000 
 
 
5.2 Funding Sources 
Capital funding to implement the projects described in this plan for the County’s portion of the Cabin John 
Creek watershed is from a variety of funding sources as described below.  

• Capital Improvements Program (CIP) projects funded by the Water Quality Protection Charge 
(WQPC), Other Departmental Funds and the General Fund  

• CIP projects funded by General Obligation Bonds and Water Quality Protection Revenue Bonds  
• CIP projects partially funded by State and Federal Grants  
• CIP projects funded by MD Water Quality Revolving Loans  
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Operational programs including street sweeping, inlet cleaning and trash/litter reduction are funded by 
the WQPC.  Funding for voluntary BMP implementation includes WQPC funds made available through the 
County’s Watershed Management Grants and RainScapes programs. Funding for tree planting includes 
the County’s Tree Canopy Conservation Fund, other departmental funds and state grants. BMPs installed 
as part of redevelopment processes are paid for by the developer. Recycling education and enforcement 
is funded by the Solid Waste Disposal Fund. 
 
6 Implementation Schedule and Milestones 
This section presents the target loads and activities required to achieve those targets based on milestone 
implementation targets.  
 
6.1 Implementation Milestones 
To meet the loading allocations outlined in Section 4.3, implementation of programs and BMPs must keep 
pace and meet future implementation targets. Table 6-2 details the implementation for each future BMP 
type with the associated unit of measure by milestone for the sediment local TMDL in the Cabin John 
Creek watershed. The Milestone 1, Milestone 2, and Target Year values reflect the future implementation 
for the years presented in Table 6-1.  
 
Table 6-1. Milestone and Target Year Schedules for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Cabin John Creek Watershed 

TMDL Watershed -
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 
Cabin John Creek - 
TSS 2026 2029 2032 22.7% 
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Table 6-2: Future BMP Implementation by Milestone for the Sediment Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Cabin John 
Creek Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac) 

Street 
Sweeping 

(miles 
swept)* 

Impervious 
Surface 

Reduction 
(ac) 

Total 

Milestone 1-
2026 

# of Projects 2 0 1 0 n/a 0 3 
Area or Length Treated 52.3 0.0 1,900.0 0.0 28.2 0.0 n/a  
TSS (EOS lbs/yr) 84,567.7 0.0 471,200.0 0.0 22,900.8 0.0 578,668.5 

Milestone 2-
2029 

# of Projects                11                18                     6                  57  n/a 0                   92  
Area or Length Treated 273.0 174.5 4,796.4 27.7 0.0 0.0 n/a  
TSS (EOS lbs/yr) 468,164.5 347,058.9 1,189,495.5 46,332.3   0.0 2,051,093.3 

Target Year-
2032 

# of Projects               10                18                     5                 56  n/a 1 90 
Area or Length Treated 264.2 169.0 4,643.4 26.8 0.0 0.02 n/a  
TSS (EOS lbs/yr) 453,237.8 335,993.4 1,151,570.2 44,855.1   83.0 1,985,697.3 

*Practice will be implemented annually
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6.2 Loading Allocations and Milestone Targets 
Planning loads for Milestone 1, Milestone 2, and Target Year for the Cabin John Creek watershed are 
presented in Table 6-3 below. As mentioned in Section 4.2 (see Table 4-4), progress is already underway 
with the implementation of strategies throughout the watershed. Based on future modeling in the TIPP 
tool, after implementing the future BMPs described in Section 4.3, Montgomery County will meet its 
sediment SW-WLA for the Cabin John Creek watershed by the end of FY2032. 
 
Table 6-3: Cabin John Creek Watershed Planning and Target Loads for TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 

 Cabin John Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Impairment Baseline Load 27,268,044.7 
FY2021 Progress Load 25,693,500.6 

FY2021 Progress Reductions 1,574,544.0 
Milestone 1 Future Load 25,114,832.2 

Milestone 1 Future Reductions 2,153,212.5 
Milestone 2 Future Load 23,063,738.8 

Milestone 2 Future Reductions 4,204,305.8 
Target Load (SW-WLA) 3,196,215 
Target Year Future Load 21,078,041.5 

Target Year Future Reductions 6,190,003.1 
Target % Reduction 22.7% 
Future % Reduction 22.7% 

 
Figure 6-1 shows baseline and progress loads (blue bars) and future loads (orange bars) compared to the 
Cabin John Creek watershed local TMDL SW-WLA (red line) for sediment.  
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Figure 6-1. Progress and Future TSS Loads in the Cabin John Creek Watershed 

 
7 Load Reduction Evaluation Criteria 
Adaptive management is a critical component of achieving the SW-WLAs required by the Cabin John Creek 
watershed sediment TMDL.  
 
Feasibility studies of the future strategies may reveal that some existing structures or sites identified for 
retrofitting or enhancement may not be feasible candidates for future projects and may be eliminated 
from consideration. Since many restoration projects will need to be done on private property, lack of 
approval by private property owners may also impact the number and types of projects that can be 
accomplished. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress. The County will continue to track the overall effectiveness of the 
various BMP strategies and will adapt the suite of solutions based on the results. New technologies are 
continuously developed and evaluated to determine their pollutant control efficiencies. The County will 
also continue to monitor changes in regulations and policy that could impact the program. 
 
Progress will be measured through three approaches: tracking implementation of management measures, 
estimating load reductions through modeling, and tracking overall program success through long term 
monitoring. Planning targets will be re-evaluated against progress and revised to ensure that Montgomery 
County is on track to meet established goals. Progress assessments are completed annually and reported 
to MDE with the County’s annual report. 
 
7.1 Tracking Implementation of Management Measures 
Implementation will be measured by determining whether the targets for implementation shown in Table 
6-2 are achieved according to the milestone schedule presented. Montgomery County implements a 
comprehensive stormwater management program and is building a system to centralize the tracking of 
projects and program implementation. New BMPs constructed through new development and 
redevelopment projects are entered into the County’s BMP database as they come on-line and are 
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transferred into the County’s stormwater BMP inspection program. Montgomery County DEP and DOT 
are responsible for implementing water quality improvement projects (i.e., restoration and retrofit 
projects) through the capital improvement program or CIP. Additional water quality improvement 
programs, such as voluntary BMP implementation through the RainScapes and Watershed Grant 
programs, street sweeping, inlet cleaning and tree planting are also implemented by DEP and DOT. 
 
Countywide Stormwater TMDL Implementation Plan 

As a requirement of the NPDES MS4 permit, the County must develop a Countywide Stormwater TMDL 
Implementation Plan for all TMDLs and SW-WLAs. The Plan is to be updated annually to document 
progress towards each TMDL SW-WLA and provide updates to projects, programs, costs, and schedules. 
The County is in the process of updating almost all of its TMDL Implementation Plans to address comments 
received from MDE. The first Countywide Stormwater TMDL Implementation Plan will be submitted with 
the FY23 annual report. The permit requirements for Countywide Stormwater TMDL Implementation Plan 
developed are as follows: 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.3.) 

3.  For all TMDLs and WLAs listed in Appendix A, the County shall annually document, in one 
Countywide Stormwater TMDL Implementation Plan, updated progress toward meeting these TMDL 
WLAs. This Countywide Stormwater TMDL Implementation Plan shall include: 

a. A summary of all completed BMPs, programmatic initiatives, alternative control practices, or 
other actions implemented for each TMDL stormwater WLA; 

b. An analysis and table summary of the net pollutant reductions achieved annually and 
cumulatively for each TMDL stormwater WLA; 

c. An updated list of proposed BMPs, programmatic initiatives, and alternative control 
practices, as necessary, to demonstrate adequate progress toward meeting the 
Department’s approved benchmarks and final stormwater WLA implementation dates; and 

Annual NPDES Reporting 

As a requirement of the NPDES MS4 permit described in Section 1.1.1, the County must submit on or 
before December 31 each year a progress report documenting implementation of the NPDES stormwater 
program during the prior fiscal year. The permit requirements for annual reporting are as follows (items 
in bold font directly relate to elements of the load reduction evaluation criteria): 
 

Annual Progress Reports (Permit Part V.A.1.) 

a. An executive summary on the status of implementing the County’s MS4 programs that are 
established as permit conditions including: 

i. Permit Administration 
ii. Legal Authority 

iii. Source Identification 
iv. Stormwater Management 
v. Erosion and Sediment Control 

vi. Illicit Discharge Detection and Elimination 
vii. Property Management and Maintenance 

viii. Public Education 
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ix. Stormwater Restoration 
x. Countywide Stormwater TMDL Implementation Plan 
xi. Assessment of Controls 

xii. Program Funding 
b. A narrative summary describing the results and analyses of data, including monitoring data that 

is accumulated throughout the reporting year 
c. Expenditures for the reporting period and the proposed budget for the upcoming year 
d. A summary describing the number and nature of enforcement actions, inspections, and public 

education programs 
e. The identification of water quality improvements and documentation of attainment and/or 

progress toward attainment of schedules, benchmarks, deadlines, and applicable stormwater 
WLAs developed under EPA approved TMDLs; and, 

f. The identification of any proposed changes to the County’s program when stormwater WLAs 
are not being met 

 
The County’s MS4 data are currently being transitioned to a centralized geodatabase that will facilitate 
reporting in MDE’s new NPDES schema (version 2 Draft Updates, November 2021). Elements of the 
database include feature classes and associated tables that store and report to MDE the County’s urban 
BMP restoration projects. MDE and the Chesapeake Bay Program use the data for larger scale Bay 
modeling and TMDL compliance tracking. The relevant database features include: 
 

• AltBMPLine - stream restoration, shoreline restoration, outfalls 
• AltBMPPoint – septic system practices (pump-out, upgrades, connections) 
• AltBMPPoly – tree planting, street sweeping, storm drain cleaning, impervious removal 
• BMP – stormwater BMPs (bioretention, filtering practices, infiltration practices, wet ponds etc.) 

 
Financial Assurance Plan Reporting 

The County’s FAP outlines the County’s financial ability to meet its impervious surface restoration 
obligations and is another mechanism of reporting to MDE. The FAP demonstrates the County’s ability to 
fund projects which will reduce pollutants of concern and make measurable progress towards improving 
water quality. Montgomery County’s FY2020 FAP was submitted to MDE in April of 2021. The FY2022 FAP 
is currently being developed and will be submitted with the FY2022 MS4 annual report. 
 
7.2 Tracking Load Reductions through Modeling 
The County performs modeling annually to evaluate load reductions and progress towards meeting SW-
WLA goals. The load reductions are reported in the County’s NPDES annual report, as described above. 
These progress assessments allow the reevaluation of management plans, and adjustments are made as 
technologies and efficiencies change, programs mature, and regulations are put in place. The County will 
model load reductions for the Cabin John Creek watershed using the TIPP spreadsheet tool, as described 
in Section 4.1 of this plan. Modeled load reductions of current progress and future implementation will 
be compared against benchmarks and implementation will be adjusted accordingly.  
 
7.3 Tracking Overall Program Success through Monitoring 
The ultimate test of program success is monitoring to assess any changes in water quality. This assessment 
is done using trends identified through the long-term monitoring program described below in Section 9. 
TMDL compliance status will be evaluated to determine if the restoration plan needs to be updated. If it 
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is found during the evaluation of BMP implementation and load reductions that the milestone targets are 
no longer being met, revisions to the plan may be necessary. 
 
7.4 Adaptive Management Process 
This Implementation Plan is an important first step; however, the NPDES MS4 permit calls for an iterative 
and adaptive plan for implementation. The County will follow an adaptive management process guided 
by the information feedback loops shown in Figure 7-1 to evaluate implementation of this plan. Once the 
plan is reviewed and approved by MDE, the County will immediately begin implementing the outlined 
strategies. The County will monitor implementation progress on a regular basis and report progress and 
load reductions achieved to MDE with the NPDES annual report and at milestone intervals. Monitoring 
methods are described in detail in Section 9.  
 
If new methods of stormwater treatment are identified, or better approaches to source control are found, 
the plans can be extended and updated to take these changes into account. Similarly, if some elements 
of the plans are not as successful as expected, adaptations and improvements will be incorporated in 
future updates. Plans may also change if pollutant removal crediting methods are modified in the future.   
 
When progress modeling shows achievement of the allocated SW-WLAs, the County will develop an 
attainment plan that incorporates a monitoring component that is consistent with the water quality 
criteria specific to designated uses discussed in Section 2.1.2.1. Water quality monitoring and biological 
monitoring consistent with MDE’s designated use and water quality criteria assessment methodologies 
will be implemented at that time.   
 

 
 
 
8 BMP Inspection and Maintenance 
Montgomery County has established policies and procedures in place for SWM facility inspection, 
maintenance, and enforcement.  
 
The County’s NPDES MS4 permit requires the County to conduct preventive maintenance inspections of 
all SWM BMPs at least triennially (once every 3 years). The DEP Stormwater BMP Inspection and 
Maintenance (SWIM) Program oversees inspection and maintenance of all SWM BMPs under County 

Figure 7-1: Adaptive Implementation Cycle 
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jurisdiction. The DEP performs structural maintenance on BMPs owned by the County, Montgomery 
County Public Schools (MCPS), and Maryland National Capital Park and Planning Commission (M-NCPPC), 
as well as structural and nonstructural maintenance on ESD practices located on County property and in 
County ROW. DEP is also responsible for performing structural maintenance on private practices where 
maintenance responsibility has been transferred to the County (the private property owner remains 
responsible for nonstructural maintenance). Property owners are responsible for providing all 
maintenance on ESD BMPs on their property. 
 
The DEP oversees inspection of all SWM BMPs both publicly and privately owned, under County 
jurisdiction. The following inspections are tracked and reported in each MS4 Annual Report: triennial 
inspections; annual inspections for certain BMPs; Water Quality Protection Charge (WQPC) inspections by 
single-family residential (SFR) property owners for WQPC credit; unscheduled inspections for compliance, 
enforcement, and in response to complaints; and maintenance inspections. In addition to inspections, the 
DEP SWIM Program oversees structural and nonstructural maintenance of all SWM BMPs under the 
County’s jurisdiction. 
 
The DEP also oversees inspection and maintenance of alternative BMPs such as stream restoration 
projects. MDE requires inspection of credited stream restoration projects once every five years (MDE, 
2021b). The County’s current goal is to inspect and document the current conditions of all streams 
restored under the County’s 2001 and 2010 MS4 permits and to identify and prioritize resultant 
maintenance recommendations. After transitioning to MDE’s new NPDES schema, DEP will include 
pass/fail condition in addition to the inspection dates that are already reported. This will be reported 
annually on a fiscal year basis to MDE. Additional information gathered during inspections will be used to 
identify maintenance actions and priorities necessary to retain restoration credit and maintain permit 
compliance along with project stability and functionality. 
 
 
9 Monitoring 
According to the General Guidance for Local TMDL Stormwater Wasteload Allocation (SW-WLA) 
Watershed Implementation Plans (WIPs) (MDE, 2022a) attainment of TMDL requirements can be defined 
via two primary means, resulting in the development of an attainment plan:  
 

1. Documented achievement of WLAs via implemented practices and modeling exercises. 
2. Documented achievement of water quality criteria consistent with MDE published assessment 

methodologies. 
 
Pollutant load modeling will estimate achieving required load reductions through the planned strategies 
discussed in Section 4.3 and will be the method to show that the County is meeting the SW-WLA loads for 
sediment in the Cabin John Creek watershed. Monitoring data will be required to demonstrate attainment 
of water quality standards. Official monitoring for Integrated Report assessments and impairment status 
is the responsibility of the State; however, the County has on-going and planned monitoring programs 
that will supplement the State’s efforts.  
 
To determine the monitoring approach, it is important to review the originally identified impairment and 
the initial impaired waters listing. In 2002, the State began listing biological impairments on the Integrated 
Report, at the 8-digit scale, based on a percentage of stream miles degraded and whether they differ 
significantly from a reference condition watershed (<10% stream miles degraded). The biological listing is 
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based on Benthic and Fish Indices of Biotic Integrity (BIBI/FIBI) results from wadeable streams from 
assessments conducted by the MBSS.  
 
Cabin John Creek was listed in Maryland’s Integrated Report of Surface Water Quality as a Category 5 
listing (in need of a TMDL) as impaired for suspended sediment in 1996 and biological community impacts 
in 2006. The 1996 listing was refined to a listing for total suspended solids in 2008. The impairments and 
listings are for non-tidal tributary streams. 
 
MDE then utilized its Biological Stressor Identification (BSID) process to identify the probable or most likely 
causes of poor biological conditions. The BSID identified that biological communities in the Cabin John 
Creek watershed are likely degraded due to inorganic pollutants (i.e., chlorides, sulfates), altered 
flow/sediment related stressors, and anthropogenic channelization of stream segments. The BSID 
confirmed the 1996 suspended sediment listing and the links between sediment pollution and the 
biological conditions. MDE then moved forward with development of the sediment TMDL.  Based on the 
biological impairment and subsequent TMDL analysis, monitoring programs focused on biological 
condition and in-stream habitat should be the focus.   
 
The monitoring elements described in the following sections focus on biological monitoring and are based 
on several regulatory drivers and MDE guidance documents. County monitoring programs related most 
directly to TMDL progress tracking are those completed for elements of the County’s MS4 NPDES permit 
under Section IV.G – Assessment of Controls – which include BMP Effectiveness Monitoring and 
Watershed Assessment and Trend Monitoring. These two monitoring strategies are included in MDE’s 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022c) and are 
referenced as the minimum monitoring strategy to be used for TMDL related progress monitoring. The 
two elements are further described with more specific detail in the 2021 MS4 Monitoring Guidelines: BMP 
Effectiveness and Watershed Assessments (MDE 2021f).  
 
In addition, there are other ongoing County monitoring efforts to monitor the stability and function of 
restoration projects and to work collaboratively with partner programs. As progress is made towards 
meeting the SW-WLA the County will continue to review its monitoring strategies and adapt them as 
needed to meet the goals of the TMDL program. 
 
The following sections describe the primary and other monitoring strategies related to TMDL compliance.  
 
9.1 BMP Effectiveness Monitoring 
BMP Effectiveness Monitoring is an MS4 permit component that uses measures of biology, physical 
condition, and chemical water quality sampling to monitor pre- and post-implementation conditions to 
detect changes over time in response to the implementation of restoration and water quality treatment 
BMPs.   
 
Up to the end of 2022 the County was using outfall and instream monitoring at the Breewood Watershed 
Restoration Project to satisfy this permit condition (which was termed Watershed Restoration Assessment 
in the previous permit). The Breewood Tributary is located in the Anacostia River watershed. Under the 
current MS4 permit, Montgomery County is opting to complete the Breewood study and then take the 
permit given option of paying into the Chesapeake Bay Trust’s Pooled Monitoring program in lieu of 
conducting BMP Effectiveness monitoring. 
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9.2 Watershed Assessment and Trend Monitoring 
Montgomery County Department of Environmental Protection has monitored fish, benthic 
macroinvertebrates, and habitat conditions in streams across the County since 1995 to document current 
stream and watershed conditions and to track changes over time.  Fish and benthic macroinvertebrate 
data are entered into a multi-metric Index of Biological Integrity (IBI).  These IBIs have been calibrated to 
local streams and are used to indicate stream ecosystem health.  DEP uses the MBSS monitoring protocols 
for the collection of benthic macroinvertebrates, fish, and qualitative habitat assessments.  DEP also uses 
the EPA’s Rapid Bioassessment Protocol qualitative habitat assessment to supplement the MBSS habitat 
assessment.   
 
In 2022, DEP modified the monitoring site selection protocols to comply with new MS4 Watershed 
Assessment Monitoring requirements included under Section IV.G.2.a-b of County’s MS4 NPDES permit. 
Specifics of the monitoring, including site selection methods, number of sites, and field methods are 
described in further detail in the 2021 MS4 Monitoring Guidelines: BMP Effectiveness and Watershed 
Assessments (MDE 2021f) which is referenced in the permit. 
 
Changes to the County’s biological monitoring program included: 
 

• Shifting to the Maryland DNR 12-digit watersheds as a primary sampling unit.  
• Using the GRTS package to select monitoring locations along 1:24,000’ NHD+ stream layer within 

Montgomery County.   
• Collection of MBSS “summer” qualitative habitat metrics during both spring and summer to 

provide appropriate data to MDE.   
• No longer using rotational sampling by sampling all County 12-digit watersheds annually. 

 
These changes within the biological monitoring program align with MDE’s required elements and will 
allow for MDE’s use of the data to fill data gaps and support State level documentation of stream and 
watershed conditions. Data will be used to supplement State data for the Integrated Report of Surface 
Water Quality and BSID analysis.  
 
These biological measures, used first in the process to identify stream segments and watersheds for  listing 
on Maryland’s Impaired Waters list (303(d)) and ultimately for TMDLs, are also used to identify areas that 
meet water quality and biological condition standards and are candidates for removal from the impaired 
waters list, or de-listing. MDE published a Delisting Methodology for Biological Assessments in Maryland 
Integrated Report (MDE, 2021g) that details the sampling design, frequency, density, and Index of Biotic 
Integrity (IBI) scoring necessary to de-list at multiple scales including subwatershed and stream segment.  
 
Montgomery County intends to review existing methodologically approved biological data collected by 
the County’s programs and data collected in the County by MDE or MBSS to identify sites, stream reaches, 
and subwatersheds that potentially meet the de-listing criteria, which is generally defined as having good 
quality benthic IBI and fish IBI scores (>3.0 using MBSS methods) in at least two consecutive sampling 
events occurring within the previous 10-year period in non-Tier II segments. The County will work jointly 
with MDE to review potential areas, determine if they are candidates, and decide what, if any, additional 
monitoring data may be needed to supplement existing records. MDE likewise, will be reviewing data 
collected by the State and data collected by the County fulfillment of the Watershed Assessment and 
Trend monitoring element of the NPDES MS4 Permit to detect trends in subwatershed health and identify 
areas for de-listing. 
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9.3 Other Monitoring 
9.3.1 Restoration Monitoring 

Monitoring the stability and success of restoration activities, including stream restoration, is often a 
requirement of the MDE and USACE joint permit for the Alteration of Floodplain, Waterway, Tidal or 
Nontidal Wetlands in Maryland. The permit typically requires monitoring several success criteria related 
to flow classification, vertical and lateral stability, habitat, wetlands (if applicable), and vegetative and 
invasive species cover during a baseline pre-construction period and for 5 years after construction is 
complete. Monitoring ensures that the goals of the project are being met and provides an opportunity to 
identify and correct issues related to stability, hydrology, and/or biology. As noted in Section 8, the County 
also conducts routine triennial verification and maintenance inspections of all BMPs including completed 
restoration projects. 
 
10 Public Participation / Education 
Public outreach and stewardship play an important role in improving water quality conditions. The County 
is committed to continuing and expanding programs and activities to educate and involve the community, 
with focused efforts to provide outreach to culturally diverse communities. The public is also involved in 
the development of TMDL implementation plans through a 30-day comment period process.  
  
10.1 County Outreach Efforts 
Public outreach and education programs are important to reduce stormwater pollution and the County 
continues to operate and expand those programs and activities. The County uses several approaches and 
community platforms to reach residents and provide education on environmental issues and County 
efforts, including: 
 

• Montgomery County Call Service Center MC311 — A compliance hotline for public reporting of 
spills, illegal dumping, and suspected illicit discharges. 

• AskDEP – An online/email method for the public to contact DEP with questions or issues they are 
facing. The program is similar to MC311, but goes directly to DEP. 

• My Green Montgomery — An online educational portal which serves as the news and 
communication platform for DEP. In FY2021, 149 blogs were posted and reached 125,935 users.  

• Newsletters — My Green Montgomery monthly e-newsletter, RainScapes Gazette, and 
RainScapes Gazzette for Landscape Professionals are communication tools to share information 
about DEP programs.  

• Montgomery County DEP Website — The County’s website serves as a way to education and 
communicate with the public. In FY2021, top water website pages visited include public water 
supply, well and septic, RainScapes, and stormwater maintenance.  

• Social Media — Facebook, Twitter, Instagram, YouTube, and Flickr are utilized to provide 
engaging water focused content and videos, including the Salt-Wise campaign and a Holiday Gift 
Outside the Box campaign on recycling, reusing, and reducing plastic bag usage during the 
holidays.  

• Montgomery County GreenFest Website — Greenfest was held virtually in FY2021, but the 
website provided various activities and workshops to 8,732 users.  
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• Stream Stewards — The Stream Stewards program involves activities such as volunteer cleanups, 
storm drain art, and participation in trainings and promotes community watershed ambassadors 
and keepers. 

• RainScapes Outreach – DEP’s RainScapes promotes and implements small-scale stormwater 
control and infiltration projects on residential, institutional, and commercial properties. The 
program has installed rain garden and conservation landscapes at public schools, improving 
watershed and environmental literacy for teachers and students. Trainings are provided for local 
designers and contractors with a focus on managing drainage challenges. RainScapes materials 
are also widely shared with watershed groups, civics associations, HOA property managers, and 
faith-based organizations. 

• Community Events – DEP will provide tables at community events as an opportunity for County 
residents to ask questions and learn more about the programs and services the DEP provides. 

• Restoration Project Public Meeting – For every restoration project, DEP holds at least one public 
meeting for the communities where the project is located. These are public meetings to inform 
residents and business about the project, impact to community during construction, and long-
term maintenance of the project. 

 
The County maintains an outreach database to track outreach activities across multiple DEP programs. 
This database allows the County to maximize the effectiveness of outreach efforts and coordinate events 
that occur in close proximity or timeframe, allowing for enhanced outreach. Event type, location, 
watershed, date, number of impressions, volunteer participation, topics covered, and media coverage are 
all tracked.  
 
10.2 Public Comment Period 
Part 4.F.4 of the County’s NPDES MS4 permit outlines requirements for public involvement in the 
development of TMDL stormwater implementation plans.  
 
Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.4.) 

4.  Montgomery County shall provide continual outreach to the public and other stakeholders, including 
other jurisdictions or agencies holding stormwater WLAs in the same watersheds, regarding its TMDL 
stormwater implementation plans. Montgomery County shall solicit input from the public, collaborate 
with stakeholders, and incorporate any relevant comments that can aid in achieving local stormwater 
WLAs. To allow for public participation, Montgomery County shall: 

a. Maintain a list of interested parties for notification of TMDL development actions;  
b. Provide notice on the County’s webpage outlining how the public may obtain information on the 

development of TMDL stormwater implementation plans and opportunities for comment;  
c. Provide copies of TMDL stormwater implementation plans to interested parties upon request;  
d. Allow a minimum 30-day comment period before finalizing TMDL stormwater implementation 

plans; and  
e. Document in final TMDL stormwater implementation plans how the County provided public 

outreach and adequately addressed all relevant comments. 

As stated in Section 1.1.1., this Cabin John Creek Sediment TMDL Implementation Plan has been updated 
to address comments from MDE. As a result, the plan is being submitted to MDE prior to being released 
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for public comment. This will help ensure that MDE’s comments have been fully addressed and that the 
plan meets their expectations before seeking public input. 
 
Figure 10-1 below describes key steps in the County’s implementation plan submittal process and how 
comments received by both MDE and the public are recorded and incorporated into the plan. 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

County implementation plans for current TMDLs are submitted to MDE within one year of the 
effective date of the current NPDES MS4 permit. 
 
Implementation plans developed for a new TMDL are submitted to MDE within one year of 
EPA’s approval of the TMDL document.  
 

MDE provides the County with comments. MDE comments are recorded internally at the 
County. The County submits a revised implementation plan to MDE accompanied with a 
comment/response document. 

The final implementation documents are posted on the 
County’s website at: 
https://www.montgomerycountymd.gov/water/stormwater/
county-implementation-strategy.html 

Figure 10-1: County Implementation Plan Submittal Process 

Comments received are taken into consideration and modifications to the County’s plans are 
made where appropriate. Appendix C of this plan provides documentation of comments 
received and the County responses to these comments.  
 
 

Draft plans are posted for a 30-day public review and comment period on the County’s 
website. 

https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
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Appendix A 
Sediment Reduction from Stormwater BMPs and Restoration Practices 

(as reported in the ‘TN TP TSS Efficiency BMPs’ tab of the TIPP) 
 

BMP Short Name BMP Full Name TSS Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 21.0% 

SCP2 Advanced Sweeping Technology - 1 pass/week 16.0% 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 11.0% 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 6.0% 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 4.0% 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 2.0% 

SCP7 Advanced Sweeping Technology - spring 1 pass/1-2 weeks else monthly 7.0% 

SCP8 Advanced Sweeping Technology - fall 1 pass/1-2 weeks else monthly 10.0% 

SCP9 Mechanical Broom Technology - 2 pass/week 1.0% 

SCP10 Mechanical Broom Technology - 1 pass/week 0.5% 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 0.1% 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 90.0% 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 80.0% 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 55.0% 

Bioswale Bioswale 80.0% 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 10.0% 

ExtDryPonds Dry Extended Detention Ponds 60.0% 

UrbFilterRR Filter Strip Runoff Reduction 56.0% 

UrbFilterST Filter Strip Stormwater Treatment 22.0% 

Filter Filtering Practices 80.0% 

ImperviousDisconnection Impervious Disconnection to amended soils 15.6% 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 95.0% 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 95.0% 

AdvancedGI Advanced Grey Infrastructure Nutrient Discovery Program (IDDE) 0.0% 

PermPavSVNoUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, no underdrain 85.0% 

PermPavSVUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, underdrain 70.0% 

PermPavSVUdCD Permeable Pavement w/ Sand, Veg. - C/D soils, underdrain 55.0% 

PermPavNoSVNoUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, no underdrain 85.0% 

PermPavNoSVUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, underdrain 70.0% 

PermPavNoSVUdCD Permeable Pavement w/o Sand, Veg. - C/D soils, underdrain 55.0% 
RR Stormwater Performance Standard-Runoff Reduction SW curve equation  

ST Stormwater Performance Standard-Stormwater Treatment SW curve equation 

ForestBufUrbanEff Urban Forest Buffer Upland Acres 50.0% 

VegOpChanNoUdAB Vegetated Open Channels - A/B soils, no underdrain 70.0% 

VegOpChanNoUdCD Vegetated Open Channels - C/D soils, no underdrain 50.0% 

WetPondWetland Wet Ponds and Wetlands 60.0% 

SepticDeCon Septic Denitrification-Conventional 0% 
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BMP Short Name BMP Full Name TSS Reduction 

SepticDeEnhance Septic Denitrification-Enhanced 0% 

septiceffenhance Septic Effluent - Enhanced 0% 

SepticPump Septic Pumping 0% 

SepticSecCon Septic Secondary Treatment Conventional 0% 

SepticSecEnhance Septic Secondary Treatment Enhanced 0% 

SepticConnect Septic Connection 0% 

Stream Restoration Stream Restoration Default Planning Rates 248 lbs/ft 

Shoreline Management Shoreline Management 164 lbs/ft 

UrbanNMMdCA Nutrient Management Maryland Commercial Applicators 0.0% 

UrbanNMMdDIY Nutrient Management Maryland Do It Yourself 0.0% 

UrbanNMPlan Nutrient Management Plan 0.0% 

UrbanNMPlanHR Nutrient Management Plan High Risk Lawn 0.0% 

UrbanNMPlanLR Nutrient Management Plan Low Risk Lawn 0.0% 

NO Floating Treatment Wetland 0% Coverage of Pond 0.0% 

FTW1 Floating Treatment Wetland 10% Coverage of Pond 2.3% 

FTW2 Floating Treatment Wetland 20% Coverage of Pond 4.7% 

FTW3 Floating Treatment Wetland 30% Coverage of Pond 7.0% 

FTW4 Floating Treatment Wetland 40% Coverage of Pond 9.2% 

FTW5 Floating Treatment Wetland 50% Coverage of Pond 11.5% 
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Appendix B 
Cabin John Creek Watershed Future Implementation Project List 

 

8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Cabin John Creek Old Farm Creek REST 
Stream 
Restoration 

Linear 
Feet 

1,900.0 IN DESIGN 2023 

Cabin John Creek 
Congregations - West 
County (1) CONV Bioretention DA Acres 9.0 POTENTIAL 2025 

Cabin John Creek 
Pay-for-Performance - 
SWM (3) CONV 

Retention Pond 
(Wet Pond) DA Acres 43.3 POTENTIAL 2026 

Cabin John Creek YMCA Ayrlawn REST Bioretention DA Acres 0.1 TBD  

Cabin John Creek 
St. James Church 
Filterra 

REST Bioretention DA Acres 0.1 TBD  

Cabin John Creek 
Islamic Education 
Center ESD Facility 

REST Bioretention DA Acres 0.6 TBD  

Cabin John Creek 
Inverness Knolls (Cabin 
John Shopping Center) CONV Bioretention DA Acres 9.9 TBD  

Cabin John Creek Devonshire HOA CONV Bioretention DA Acres 4.4 TBD  

Cabin John Creek 
Bradley Hills 
Presbyterian Church 

REST Bioretention DA Acres 2.1 TBD  

Cabin John Creek 
St. Andrews Episcopal 
School CONV Bioretention DA Acres 3.5 TBD  

Cabin John Creek 
Scotland A.M.E Zion 
Church 

REST Bioretention DA Acres 1.6 TBD  

Cabin John Creek 
Greek Orthodox Church 
of St. George 

CONV Bioretention DA Acres 4.4 TBD  

Cabin John Creek 
Luxmanor Elementary 
School CONV Bioretention DA Acres 3.0 TBD  
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Cabin John Creek 
McLean School of 
Maryland 

CONV Bioretention DA Acres 3.8 TBD 
 

Cabin John Creek 
Inverness North (Cabin 
John Regional Park) CONV Bioretention DA Acres 3.9 TBD 

 

Cabin John Creek Devonshire HOA CONV Bioretention DA Acres 5.3 TBD 
 

Cabin John Creek Green Acres School CONV Bioretention DA Acres 9.6 TBD 
 

Cabin John Creek 
Islamic Education 
Center Inlet ESD 

REST Bioretention DA Acres 0.6 TBD 
 

Cabin John Creek Herbert Hoover MS REST Bioretention DA Acres 12.7 TBD 
 

Cabin John Creek Executive Blvd CONV Bioretention DA Acres 9.4 TBD 
 

Cabin John Creek 
Bradley Hills 
Presbyterian Church 

REST Bioretention DA Acres 0.7 TBD 
 

Cabin John Creek 
Tilden Ln Flow Splitter 
BMP 

REST Bioretention DA Acres 12.6 TBD 
 

Cabin John Creek 
St. James Church Large 
BMP 

REST Bioretention DA Acres 1.5 TBD 
 

Cabin John Creek Windermere Pool ESD REST Bioretention DA Acres 1.4 TBD 
 

Cabin John Creek Magruders Discovery CONV Bioretention DA Acres 2.4 TBD 
 

Cabin John Creek 
Islamic Education 
Center Outlet BMP 

REST Bioretention DA Acres 2.6 TBD 
 

Cabin John Creek 
Montgomery Mall Auto 
Park (Expo Design 
Center) 

CONV Bioretention DA Acres 8.3 TBD 
 

Cabin John Creek Jeb Stuart Rd REST 
Impervious 
Surface DA Acres 0.0 TBD 
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Reduction (i.e., 
impervious to 
pervious) 

Cabin John Creek Station 10 - Cabin John REST 
Micro-
Bioretention 

DA Acres 0.6 TBD 
 

Cabin John Creek Bronson Dr REST 
Micro-
Bioretention 

DA Acres 18.1 TBD 
 

Cabin John Creek 
Congressional Pkwy 
Swales 

REST 
Micro-
Bioretention 

DA Acres 13.1 TBD 
 

Cabin John Creek Whippoorwill Ct BMP REST 
Micro-
Bioretention 

DA Acres 31.0 TBD 
 

Cabin John Creek Ayrlawn Green Streets REST 
Micro-
Bioretention 

DA Acres 4.0 TBD 
 

Cabin John Creek 
Burning tree Rd 
between Melody Ln & 
Medowlark Ln 

REST 
Micro-
Bioretention 

DA Acres 1.8 TBD 
 

Cabin John Creek Bulls Run PKWY REST 
Micro-
Bioretention 

DA Acres 2.3 TBD 
 

Cabin John Creek Aldershot Dr REST 
Micro-
Bioretention 

DA Acres 2.3 TBD 
 

Cabin John Creek 
Democracy Blvd & 
Democracy Ln 

REST 
Micro-
Bioretention 

DA Acres 0.1 TBD 
 

Cabin John Creek 
Fernwood Rd & Lybrook 
Ct intersection  REST 

Micro-
Bioretention 

DA Acres 0.3 TBD 
 

Cabin John Creek Buck Branch Park REST 
Micro-
Bioretention 

DA Acres 0.9 TBD 
 

Cabin John Creek Pineview Green Streets REST 
Micro-
Bioretention 

DA Acres 1.8 TBD 
 

Cabin John Creek 
Seven Locks Rd & 
Democracy Blvd 

REST 
Micro-
Bioretention 

DA Acres 0.4 TBD 
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Cabin John Creek Wyngate Green Streets REST 
Micro-
Bioretention 

DA Acres 5.0 TBD 
 

Cabin John Creek 
Clara Barton Recreation 
Center 

REST Rain Gardens DA Acres 0.5 TBD 
 

Cabin John Creek Tilden Ln Highway BMP REST Bio-Swale DA Acres 2.9 TBD 
 

Cabin John Creek 
Stratton Commons 
(Bethesda Place 
Community Council) 

CONV 
Extended 
Detention 
Structure, Wet 

DA Acres 144.4 TBD 
 

Cabin John Creek Pine Knolls CONV 
Retention Pond 
(Wet Pond) DA Acres 77.3 TBD 

 

Cabin John Creek Bullis School CONV 
Retention Pond 
(Wet Pond) DA Acres 14.6 TBD 

 

Cabin John Creek 
Evergreen (MCN-CN 
Seven Locks Assocation) CONV 

Retention Pond 
(Wet Pond) DA Acres 20.9 TBD 

 

Cabin John Creek East Gate of Potomac CONV 
Retention Pond 
(Wet Pond) DA Acres 15.5 TBD 

 

Cabin John Creek 
Inverness Knolls 
(Association) CONV 

Retention Pond 
(Wet Pond) DA Acres 10.6 TBD 

 

Cabin John Creek 
Stratton Commons 
(Bethesda Place 
Community Council) 

CONV 
Retention Pond 
(Wet Pond) DA Acres 27.9 TBD 

 

Cabin John Creek 
Inverness Knolls 
(Association) CONV 

Retention Pond 
(Wet Pond) DA Acres 15.9 TBD 

 

Cabin John Creek Haislip Ct REST 

Dry Channel 
Regenerative 
Step Pool 
Stormwater 
Conveyance 
System 

DA Acres 45.0 TBD 

 



Cabin John Creek Watershed Sediment TMDL Implementation Plan 2022 

 

65 Montgomery County DEP 
 

8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Cabin John Creek CJKB-104-RE-001 REST 
Stream 
Restoration 

Linear 
Feet 

1,907.8 TBD 
 

Cabin John Creek CJMM-135-RE-002 REST 
Stream 
Restoration 

Linear 
Feet 

431.9 TBD 
 

Cabin John Creek CJMM-133-RE-001 REST 
Stream 
Restoration 

Linear 
Feet 

514.4 TBD 
 

Cabin John Creek CJKB-203-RE-003 REST 
Stream 
Restoration 

Linear 
Feet 

580.6 TBD 
 

Cabin John Creek CJMM-102-RE-001 REST 
Stream 
Restoration 

Linear 
Feet 

346.5 TBD 
 

Cabin John Creek CJMM-201-RE-010 REST 
Stream 
Restoration 

Linear 
Feet 

892.1 TBD 
 

Cabin John Creek CJKB-401-RE-001 REST 
Stream 
Restoration 

Linear 
Feet 

879.2 TBD 
 

Cabin John Creek CJMM-114-RE-001 REST 
Stream 
Restoration 

Linear 
Feet 

803.0 TBD 
 

Cabin John Creek CJKB-204-RE-001 REST 
Stream 
Restoration 

Linear 
Feet 

1,021.1 TBD 
 

Cabin John Creek CJKB-401-RE-006 REST 
Stream 
Restoration 

Linear 
Feet 

647.3 TBD 
 

Cabin John Creek Windermere Cir REST 
Wet Pond - 
Wetland 

DA Acres 41.3 TBD 
 

Cabin John Creek Savanna Ct BMP REST 
Wet Pond - 
Wetland 

DA Acres 26.4 TBD 
 

Cabin John Creek Snowhill Ln BMP REST 
Wet Pond - 
Wetland 

DA Acres 32.3 TBD 
 

Cabin John Creek 
Tilden Ln Outfall 
Channel BMP 

REST 
Wet Pond - 
Wetland 

DA Acres 13.5 TBD 
 

Cabin John Creek Windermere Pool BMP REST 
Wet Pond - 
Wetland 

DA Acres 12.8 TBD 
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Cabin John Creek 
Congressional Pkwy 
BMP 

REST 
Wet Pond - 
Wetland 

DA Acres 25.3 TBD 
 

Cabin John Creek  REST 
Stream 
Restoration 

Linear 
Feet 

1,416.0 
TBD - 
additional 

 

Cabin John Creek  REST 
Street 
Sweeping 

Miles 28.2 
TBD - 
additional 

 

Cabin John Creek  REST Forest Planting 
Acres 
Planted 

40.0 
TBD - 
additional 

 

Cabin John Creek  REST 
Riparian Forest 
Planting 

Acres 
Planted 

13.5 
TBD - 
additional 

 

Cabin John Creek  REST Tree Planting 
Trees 
Planted 

100.0 
TBD - 
additional 

 

Cabin John Creek  REST 
Stormwater 
BMPs - ST 

DA Acres 25.3 
TBD - 
additional 

 

Cabin John Creek  CONV 
Stormwater 
BMPs - ST 

DA Acres 142.3 
TBD - 
additional 
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1 Introduction 
1.1 Background and Purpose 
The Montgomery County Department of Environmental Protection (DEP) Watershed Restoration Division 
(WRD) is updating implementation plans to address local water quality impairments for which a Total 
Maximum Daily Load (TMDL) has been established by the Maryland Department of the Environment 
(MDE) and approved by the U.S. Environmental Protection Agency (USEPA or EPA). A TMDL establishes a 
maximum load of a specific pollutant of concern or stressor that a waterbody can assimilate and still meet 
water quality standards (WQS) for its designated use class.  
 
Under the Federal Clean Water Act (CWA), the State of Maryland is required to assess and report on the 
quality of waters throughout the state. Where Maryland’s WQS are not fully met, Section 303(d) requires 
the state to list these water bodies as impaired waters. The State is then required to develop a TMDL for 
each pollutant of concern for the listed impaired waters. Following development of the TMDL, 
jurisdictions with responsibility for the pollutants and the impaired waters are required to develop a plan 
(Watershed Implementation Plan) to meet the goals of the TMDL. See Section 1.1.1 for more details.  
 
The Lower Monocacy River watershed (Figure 1-1), has several impaired water listings in Maryland’s Final 
Combined 2020-2022 Integrated Report of Surface Water Quality (303(d) list and 305(b) Report; MDE, 
2022b) as described in more detail in Section 2.1.2.3 of this plan. The Lower Monocacy River TMDLs apply 
to several jurisdictions including Montgomery, Frederick, and Carroll Counties and Maryland Department 
of Transportation State Highway Administration (MDOT SHA), which all hold Phase I Municipal Separate 
Storm Sewer System (MS4) discharge permits. This plan will specifically address the Lower Monocacy River 
watershed phosphorus and sediment TMDLs under the responsibility of Montgomery County. The County 
also has a bacteria TMDL in the Lower Monocacy River watershed, which is not addressed in this plan. Per 
guidance from MDE (2022a), the Lower Monocacy River bacteria TMDL will be addressed in a separate 
implementation plan that follows a different format than what is being used for nutrients and sediment 
that focuses on source identification and monitoring.  
 
Responsibility for the Lower Monocacy River watershed phosphorus and sediment reductions is divided 
among the contributing jurisdictions, listed above. The TMDL loading targets, or allocations, are also 
divided among the pollution source categories, which in this case includes non-point sources (termed load 
allocation or LA) and point sources (termed waste load allocation or WLA). The WLA consists of loads 
attributable to regulated process water or wastewater treatment and to regulated stormwater. For the 
purposes of the TMDL and consistent with implementation of the National Pollutant Discharge Elimination 
System (NPDES) MS4 discharge permit, stormwater runoff from MS4 areas is considered a point source 
contribution. This stormwater wasteload allocation (SW-WLA) is the primary focus of the planning effort 
documented in this implementation plan. 
 
MDE’s General Guidance for Local TMDL (Total Maximum Daily Load) Stormwater Wasteload Allocation 
(SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022a) calls for an iterative and adaptive 
approach for implementation. If new methods of stormwater treatment are developed, or better 
approaches to source control are found subsequent to the development of the plan, the County’s strategy 
can be revised to incorporate the changes. Similarly, if some elements of the plan do not achieve the 
expected reductions in loads, adaptations and improvements can be implemented and reported in annual 
progress updates. The County’s adaptive management process is further described in Section 7.4 of this 
plan.  
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Figure 1-1. Location of the Lower Monocacy River Watershed 
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1.1.1 NPDES MS4 Permit Requirements 

The County’s initial NPDES MS4 permit was issued on March 15, 1996 and was renewed on February 15, 
2010. In January 2012, the Countywide Coordinated Implementation Strategy (CCIS; Montgomery County, 
2012) was submitted by the County to MDE to meet the 2010 MS4 permit’s three major requirements 
including: watershed restoration that targets runoff management; bacteria, sediment, and nutrient 
reductions required to meet TMDL SW-WLAs assigned to the Montgomery County MS4 and approved by 
EPA; and, trash and litter management. The CCIS also incorporated information pertinent to effectively 
include stakeholders in watershed restoration.  
 
On September 17, 2018, the County received conditional approval from MDE of the TMDL implementation 
strategies included in the CCIS, with final approval conditional on the County submitting separate 
watershed-specific implementation plans that more clearly address the following key elements: 

1. Baseline load estimates and associated calculations, current progress load assessments, and 
projected implementation scenario load assessments, 

2. Enumeration of specific planned implementation actions in an accounting format, 
3. Schedule of compliance indicating the end dates for achievement of the total required load 

reductions and regular milestones prior to those end dates. 
 
Montgomery County’s current NPDES MS4 permit (20-DP-3320, MD0068349; MDE 2021a), issued in its 
final form by MDE on November 5, 2021, requires the County to address all outstanding comments on 
TMDL implementation plans needed for MDE approval of the plans. An excerpt from the current permit 
is included here. 
 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.1.) 

1. Where Montgomery County has submitted an implementation plan for a TMDL identified in 
Appendix A and that plan has yet to be approved, the County shall, within one year of the effective 
date of this permit, address all outstanding comments needed for the Department’s approval of the 
plan. 

This updated plan addresses MDE’s September 17, 2018 comments and provides the loading targets, 
recommended management measures, load reduction estimates, schedule, milestones, cost estimates 
and funding sources, and the tracking and monitoring approaches to meet phosphorus and sediment SW-
WLAs assigned to the Montgomery County Municipal Stormwater Sewer System in the Lower Monocacy 
River Watershed. 
 
The County’s 2021 permit also includes a new impervious restoration requirement (Part IV.E) which states: 
“By November 4, 2026, Montgomery County shall commence and complete the restoration of 1,814 
impervious acres that have not been treated to the MEP by implementing stormwater BMPs, 
programmatic initiatives, or alternative control practices in accordance with the 2021 Accounting 
Guidance.” MDE included an annual restoration benchmark schedule to achieve the impervious 
restoration requirement by the end of the permit term and a requirement to submit with each annual 
report a list of best management practices (BMPs) to be completed in the following year to work toward 
meeting the impervious restoration benchmarks. Although this TMDL implementation plan does not 
directly address the County’s impervious restoration requirement, restoration BMPs implemented for 
TMDL compliance will also provide restoration credit towards the impervious restoration goal; and, 
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conversely, BMPs implemented for impervious restoration will also provide load reductions towards 
achieving the TMDL SW-WLAs. 
 

1.1.2 Watershed Delineation 

The Lower Monocacy River watershed is located in the northern portion of Montgomery County, 
Maryland (Figure 1-1). The watershed flows north through Montgomery County into Frederick County, 
then into the Potomac River Frederick County watershed where it drains to the Potomac River, which 
ultimately leads to the Chesapeake Bay. There are no significant communities within the watershed, 
however, Clarksburg and Damascus are located just outside the watershed to the south and east, 
respectively (Figure 1-2).  
 
The Montgomery County portion of the Lower Monocacy River watershed is approximately 20,085 acres 
(31.4 square miles) in area and contains approximately 77.9 total miles of streams, based on the National 
Hydrography Dataset High Resolution 1:24,000 scale (NHD Plus HR) stream data. The watershed includes 
several named streams, including Bennett Creek and Little Bennett Creek.  
 
1.2 Allocated and Future Loads Summary 
This Implementation Plan addresses phosphorus and sediment SW-WLAs assigned to the Montgomery 
County MS4 in the Lower Monocacy River watershed. Additional SW-WLAs for the Lower Monocacy River 
watershed TMDLs are assigned to other Phase I MS4s (Carroll County, Frederick County, and MDOT SHA), 
and the County plans to coordinate and collaborate with the other MS4s in the watershed as it relates to 
BMP implementation and maintenance. The following is a list of TMDL documents for phosphorus and 
sediment, that identify SW-WLAs and associated pollutant reductions assigned to Montgomery County’s 
MS4 and are addressed in this plan: 
 

• Total Maximum Daily Load of Phosphorus in the Lower Monocacy River Watershed, Frederick, 
Carroll, and Montgomery Counties, Maryland – EPA Approval Date: May 22, 2013 (MDE, 2012) 

• Total Maximum Daily Load of Sediment in the Lower Monocacy River Watershed, Frederick, 
Carroll, and Montgomery Counties, Maryland – EPA Approval Date: March 17, 2009 (MDE, 2008) 

 
 
The required Lower Monocacy River watershed phosphorus (TP) and sediment (TSS) TMDL target percent 
reductions, as defined by the TMDL, are shown in Table 1-1 below along with milestones and target years 
determined by the County through the planning process. 
 
Table 1-1. Lower Monocacy River Watershed Local TMDL Milestone and Target Years 

TMDL Watershed - 
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 
Lower Monocacy 
River - TP 2026 2029 2033 30.0% 

Lower Monocacy 
River - TSS 2027 2031 2036 60.7% 
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Figure 1-2. Aerial photography (2020) of the Montgomery County Portion of the Lower Monocacy River Watershed
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The TMDL Implementation Progress and Planning (TIPP) spreadsheet tool (MDE, 2021c) was used to 
model baseline, progress, and future loads. The TIPP tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process for development and tracking of local 
TMDL implementation plans. The spreadsheet tool estimates load reductions at various points in the 
watershed planning process, allowing users to assess current progress and future BMP implementation. 
The spreadsheet uses Chesapeake Bay Program Watershed Model Phase 6 (CBP WM P6) Chesapeake 
Assessment Scenario Tool (CAST) 2017d No Action (No BMP) scenario loading rates with disaggregated 
Stream Bed and Bank (STB) loads at the county 8-digit watershed scale. Details of the modeling and load 
calculations are included in Section 4. 
 
Based on MDE guidance, potential increases in the stormwater load since the TMDL baseline years (2009 
for phosphorus and 2000 for sediment) that are attributed to growth in the stormwater sector (i.e., 
growth in developed land uses) are not accounted for in the development of this plan. Local TMDLs are 
considered met, from a planning and pollutant loading accounting perspective, when the load reductions 
associated with restoration progress coupled with the future restoration load reductions exceed the load 
reduction required. Methods to address additional nutrient and sediment loads since the baseline year 
and potential future loads that may result from anticipated growth within County are discussed in Section 
2.3. 
 
This section of the plan, including Table 1-2, provides a concise summary of the loads and reductions at 
important timeline intervals including the baseline, 2021 progress, interim milestones, and target year 
planning intervals. These terms and dates are used throughout the plan and are presented and defined 
here to assist the reader in understanding the definitions of each, how they were derived, and to provide 
an overall summary demonstrating the percent reduction required and percent reduction achieved 
through full implementation of this plan. Sediment loads and SW-WLAs are presented as tons/year in the 
Lower Monocacy River Sediment TMDL (MDE, 2008) document but will be discussed as lbs/year in this 
implementation plan. Future levels of implementation, by BMP type, are discussed in detail in Section 4.3. 
 

• Impairment Baseline Loads: Phosphorus and sediment baseline loads (i.e., land use loads with 
treatment from baseline development and restoration BMPs included) reflecting 2009 conditions 
for phosphorus and 2000 conditions for sediment in the Lower Monocacy River watershed were 
calculated by modeling BMP implementation up to the baseline years in the TIPP spreadsheet 
tool. Baseline loads were used to calculate the target load or SW-WLA.  

• FY2021 Progress Loads: Progress loads achieved from restoration BMP implementation after the 
baseline year through Fiscal Year (FY) 2021 (i.e., June 30, 2021) were calculated using the TIPP.  

• Milestone 1 Loads: Future loads that will result from implementation of strategies after FY2021 
through the Milestone 1 year noted in Table 1-2, below, which varies by TMDL pollutant.   

• Milestone 2 Loads: Future loads that will result from implementation of strategies after the 
Milestone 1 year and through the Milestone 2 year noted in Table 1-2, below, which varies by 
TMDL pollutant. 

• Target % Reduction: Reduction percentages assigned to Montgomery County NPDES regulated 
stormwater point source as noted in the TMDL document.  

• Target Load (SW-WLA):  Because the County’s local TMDLs were developed by MDE under older 
versions of the Chesapeake Bay Program Watershed Model or using a different modeling tool, the 
phosphorus and sediment SW-WLAs were translated by the County into TIPP-compatible target 
loads using the TIPP model while maintaining the original percent reductions required in the 
TMDLs (TP 30.0%, TSS 60.7%). Allocated loads are calculated from the baseline loads using the 
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TIPP and the following calculation: Target Load = Baseline Load – (Baseline Load x Target % 
Reduction). 

• Target Year Future Loads: Loads that will result from implementation of this plan. Target year for 
the Lower Monocacy River phosphorus TMDL is 2033 and sediment TMDLs is 2036. 

• Future % Reduction: The % reduction that is expected to be achieved from implementation of 
this plan. 
 

Table 1-2. Lower Monocacy River Watershed Local TMDL Allocated Loads and Future Loads 

 Lower Monocacy River 
 TP TSS 
 Year EOS lbs/yr Year EOS lbs/yr 
Impairment Baseline Load 2009 4,260.9 2000 15,855,596.0 
Progress Load 2021 4,135.7 2021 15,840,748.9 
Milestone 1 Load 2026 4,135.7 2027 15,283,118.2 
Milestone 2 Load 2029 3,776.6 2031 11,679,670.2 
Target Load (SW-WLA)  2,982.4  6,231,249.2 
Target Year Future Load 2033 2,977.9 2036 6,226,426.6 
Target % Reduction  30.0%  60.7% 
Future % Reduction 2033 30.1% 2036 60.7% 

Full Plan Implementation 
Future Load 2036 2,003.4 2036 6,226,426.6 
Future % Reduction* 2036 53.0% 2036 60.7% 

*Full plan implementation meets the target % reduction for sediment; however, this level of implementation 
exceeds the target % reduction for phosphorus.  
 
1.3 Plan Elements and Structure 
This plan is developed within the context of on-going watershed management planning, restoration, and 
resource protection being conducted by Montgomery County.  
 
MDE has prepared several guidance documents to assist municipalities with preparation of TMDL 
implementation plans. This plan is developed following the guidance detailed in the following documents: 

• General Guidance for Developing a Stormwater Wasteload Allocation (SW-WLA) Implementation 
Plan (MDE, 2014) 

• Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated. Guidance for 
National Pollutant Discharge Elimination System Stormwater Permits (MDE, 2021b) 

• General Guidance for Local TMDL Maximum Daily Load Stormwater Wasteload Allocation 
Watershed Implementation Plans (MDE, 2022a) 

• Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) 
Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 
2022c) 
 

This Lower Monocacy River implementation plan is organized as follows: 
 

Section 1 Introduction 
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Section 2 Describes pollutant impacts within the watershed, water quality, biological 
impairment, pollution sources including land use/land cover and impervious surfaces, and current 
programs that mitigate the pollutant loading impacts from new development in the watershed. 
 
Section 3 Presents the types of BMPs being implemented or that may be planned in the 
watershed. Each BMP type is listed and defined in this section. The County’s geodatabase is also 
described including definitions of project development statuses and planning tiers used in the 
database and in this plan.  
 
Section 4 Describes the modeling approach in detail and presents the current and future BMP 
implementation and associated load reductions.  
 
Section 5 Describes County financial resources needed to implement the plan and summarizes 
funding sources.  
 
Section 6 Presents the implementation plan schedule with target loads and activities required 
to achieve those targets based on milestone implementation targets. 
 
Section 7 Discusses the County’s system for tracking implementation of management measures, 
reporting requirements to MDE, estimating load reductions through modeling, and tracking 
overall program success through long term monitoring. The County’s adaptive management 
process is also described in this section. 
 
Section 8 Presents the County’s policies and procedures in place for stormwater management 
facility inspection, maintenance, and enforcement.  
 
Section 9 The County’s various monitoring programs are described in this section including 
Countywide biological monitoring, restoration monitoring, water quality monitoring, and 
watershed assessments.  
 
Section 10 Describes the County’s public outreach and education programs, the key steps in 
the County’s implementation plan submittal process, and the public and MDE comment and 
response process. 
 
Section 11 References 

 
The outcome of the planning effort is to provide guidance for the strategic implementation of watershed 
protection and restoration efforts that will meet Montgomery County’s Lower Monocacy River local TMDL 
SW-WLAs and contribute to meeting water quality standards. Successful implementation of the plan will 
lead to improvements in local watershed conditions and aquatic health. 
 
2 Causes and Sources of Impairment 
This section describes the designated uses, water quality, and biological conditions of the watershed, as 
well as land use and impervious surface data that may help explain the water quality impairments 
currently affecting the watershed. 
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2.1 Impairments 
2.1.1 Pollutant Impacts 

Elevated levels of phosphorus and sediment currently impair the Lower Monocacy River watershed as 
evident through the 303(d) listings and local TMDL requirements. Phosphorus is the limiting nutrient in 
freshwater systems and can lead to algal blooms in lakes and reservoirs with the same impacts as algal 
blooms in the Chesapeake Bay but also can have an impact on drinking water if the bloom occurs in a 
reservoir that is used as a source for municipal drinking water. Sources and transport mechanisms of 
phosphorus include agricultural runoff, urban stormwater, municipal wastewater treatment plants, 
phosphorus bound to sediments supplied to the stream system through instream erosion, and discharge 
from upstream impoundments. 
 
Sediment, both from upland and in-stream sources, can impact in-stream habitat by covering and filling 
gravelly and rocky substrate, which is a preferred substrate habitat for some aquatic organisms (fish and 
benthic communities) and necessary for some fish species for spawning. This is particularly true in the 
Piedmont physiographic region, which includes the Montgomery County portion of the Lower Monocacy 
River watershed, where streams naturally would have a gravelly or rocky substrate. Finer clays, silts and 
sands associated with sediment as a pollutant are more mobile and transient and provide less stable and 
livable space for more sensitive benthic macroinvertebrate species by filling the interstitial spaces 
between larger substrate particles in the channel bottom. Increases in sediment loads in channels that 
cannot adequately transport the load can lead to deposition and aggrading streams. These factors often 
negatively impact channel flow, causing additional erosion and increases in flooding, particularly if road 
crossing capacity is limited by sediment accumulation. Suspended sediment in the water column may limit 
light penetration and prohibit healthy propagation of algae and submerged aquatic vegetation. 
Suspended sediments can cause gill abrasion in fish and can limit clarity which impacts aquatic species 
that rely on sight for feeding. 
 

2.1.2 Water Quality 

2.1.2.1 Use Designations 

According to WQS established by MDE in the Code of Maryland Regulations (COMAR), Surface Water Use 
Designations for the Lower Monocacy mainstem and tributaries in Montgomery County’s portion of this 
watershed are Use I-P – Water Contact Recreation, Protection of Aquatic Life, and Public Water Supply 
and Use III-P – Natural Trout Waters and Public Water Supply (COMAR 26.08.02.08). A map of designated 
use class location by County and 8-digit watershed is available on MDE’s website: Designated Use Classes 
for Maryland’s Surface Waters. Nutrient and sediment TMDLs of non-tidal tributary streams address the 
narrative water quality criteria specific to designated uses for the support of aquatic health (COMAR 
26.08.02.03-3b/3e). Use designations for the Montgomery County portion of the Lower Monocacy River 
Watershed are presented in Table 2-1 (COMAR 26.08.02.02).  
 
 
 
 
 
 

https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
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Table 2-1. Use Designations of Montgomery County’s Portion of the Lower Monocacy River Watershed 

Designated Uses Use I-P Use III-P 

Growth and propagation of fish (not trout), other aquatic 
life and wildlife X X 

Water contact sports X X 
Leisure activities involving direct contact with surface 
water X X 

Fishing X X 
Agricultural water supply X X 
Industrial water supply X X 
Propagation and harvesting of shellfish - - 
Seasonal migratory fish spawning and nursery use - - 
Seasonal shallow-water submerged aquatic vegetation 
use - - 

Open-water fish and shellfish use - - 
Seasonal deep-water fish and shellfish use - - 
Seasonal deep-channel refuge use - - 
Growth and propagation of trout - X 
Capable of supporting adult trout for a put and take 
fishery - - 

Public water supply X X 
Source: https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx 
 

2.1.2.2 Tier II High Quality Waters 

Tier II waters are those that have an existing water quality that is significantly better than the WQS 
minimum requirements (MDE, 2021d). Maryland’s antidegradation policy has been promulgated to 
provide implementation of more restrictive planning efforts in areas where Tier II waters have been 
designated to maintain the condition of high-quality waters. This implementation has the greatest 
immediate effect on local government planning due to higher standards for discharge into Tier II waters. 
Currently, Tier II streams are identified according to fish and benthic indices of biotic integrity (IBI). 
Streams listed as Tier II waters will always remain Tier II waters and require antidegradation review if 
permitted activities occur in the watershed.    
 
Based on analysis of MDE Tier II spatial data (as of March 2021), Maryland has designated 263 Tier II 
streams segments. There are no Tier II stream segments within the Lower Monocacy River watershed.  
 

2.1.2.3 TMDLs and 303(d) Impairments  

TMDLs are established for waterbodies on Maryland’s 303(d) integrated list of impaired waterbodies to 
set pollutant limits to achieve attainment of the designated use. For each combination of waterbody and 
pollutant, the State must estimate the maximum allowable pollutant load, or TMDL, that the waterbody 
can receive and still meet water quality standards. TMDLs are required by the CWA. Category 4a of the 
303(d) list describes impaired waters with a TMDL or other reduction measure already in place. Category 
5 lists impaired waters in need of a TMDL. Maryland’s Final Combined 2020-2022 Integrated Report (MDE, 
2022b) included a new subcategory to Category 5 called Category 5s and includes waterbody impairments 
caused by chloride from road salt. MDE is addressing chloride impairments (5s) using ‘straight-to-

https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx
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implementation’ approaches to expedite chloride reduction practices; therefore, a local TMDL 
implementation plan is not needed for chloride listings.  
 
According to Maryland’s Final Combined 2020-2022 Integrated Report, several segments within the 
Montgomery County portion of the Lower Monocacy River watershed are listed for water quality 
impairments. Category 4a and 5 listings for Lower Monocacy River are included in Table 2-2. A map of 
surface water quality assessment information found in Maryland’s Combined 2020-2022 Integrated 
Report is available on MDE’s website: Water Quality Assessments (IR) and TMDLs.  Currently there are no 
5s listings in the watershed. Final approved TMDLs within Montgomery County with a SW-WLA are shown 
in bold text.  
 
Table 2-2. Category 4a, 5, and 5s Listings for Montgomery County's Portion of the Lower Monocacy River 
Watershed 

Impairment Applicable Segment – 
Water Type Detail 

303(d) List 
Category 

Year First 
Listed 

TMDL 
Approval 

Date 
Total Suspended Solids 
(TSS) Non-tidal 8-digit watershed 4a 1996 3/17/2009 

Bacteria – E. coli Non-tidal 8-digit watershed 4a 2002 12/3/2009 
Phosphorus, Total Non-tidal 8-digit watershed 4a 1996 5/22/2013 
Temperature Non-tidal Segment(s) 5 2014 TBD 

Final approved TMDLs within Montgomery County with a SW-WLA, shown in bold text 
Category 4a: Impaired waters with a TMDL or other reduction measure in place 
Category 5: Impaired waters in need of a TMDL 
Category 5s: Impaired waters caused by chloride from road salt – ‘straight-to-implementation’ 
Source: Maryland’s Final Integrated Report of Surface Water Quality (MDE, 2022b)  
 

2.1.3 Biological Impairment 

Montgomery County’s streams are home to a diverse community of plants and animals including 
hundreds of species of stream bugs, over 60 species of fish, almost 60 species of reptiles and amphibians, 
nine species of crayfish, and more than ten species of freshwater mussels (Montgomery County, 2022a). 
All of these unique animals live together forming the stream ecosystems throughout Montgomery County. 
Montgomery County DEP has been performing biological monitoring in the Lower Monocacy River 
watershed since 1994 using a variety of methods. As part of the County’s watershed monitoring efforts, 
the Lower Monocacy River watershed has been divided into three (3) subwatersheds: Bennett Creek, Little 
Bennett Creek, and Fahrney Branch. DEP has compiled a comprehensive data set of habitat, benthic 
macroinvertebrate, and fish data spanning from 1994 through 2021, which contains a mix of both 
randomly selected site locations and sites targeted at a location for a specific monitoring purpose.  While 
the extensive data set is generally comparable to data collected by the Maryland Biological Stream Survey 
(MBSS), there are some differences with the older data, which should be acknowledged: 
 

• Benthic samples collected before 2002 were collected with a kick seine. Starting in 2002 DEP 
began using D-nets to match MBSS field protocols (Kazyak, 2001; Stranko et al., 2007). 

• Benthic subsamples from 2002 through 2015 were subsampled to 200 organisms. Starting in 2016 
DEP began following MBSS laboratory sorting protocols (Boward and Friedman, 2011) and 
subsampled to 120 organisms. 

https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
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• Prior to 2016, organisms in the family Chironomidae were not identified past the family level. 
Starting in 2016 following MBSS laboratory identification protocols (Boward and Friedman, 2011) 
and Chironomids were identified to genus level. 

• Site selection varies 
o Many samples were targeted to monitor specific impacts.  
o Some were randomly selected from a targeted stream reach.  
o Others were stratified by stream order and randomly selected in the Montgomery County 

Tributaries. 
• Most of the randomly selected sites and nearly all the targeted sites were revisited over time for 

trend analysis. 
• From 2010-2016, first order sites were not sampled in summer for fish. 
• From 2016-current, sites with drainage areas smaller than 0.5 square miles are not sampled in the 

summer for fish. 
 
DEP has also developed a Benthic Index of Biotic Integrity (BIBI) specifically for Montgomery County 
streams, that differs slightly from the MBSS BIBI for the piedmont physiographic region.  There are a total 
of eight metrics comprising measures of biological structure and function; each metric is scored either as 
a one (1), three (3), or five (5). The highest possible final score is 40.  
 
Benthic Macroinvertebrates IBI Metrics 
 

• Taxa richness (Total number of taxa) 
• Biotic index 
• Ratio of scrapers (Scrapers divided by (scrapers + filter feeding collectors)) 
• Proportion of Hydropsyche sp. & Cheumatopsyche sp. 
• Proportion of dominant taxa 
• Total number of Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa 
• Proportion of EPT individuals 
• Proportion of shredders 

  
To determine a narrative based on a final metric score, the following criteria are used (Table 2-3). These 
criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-3. BIBI scoring criteria. 

Score Narrative 
> or = 36 Excellent 

26-35 Good 
17-25 Fair 
< 17  Poor 

 
DEP has developed a Fish Index of Biotic Integrity (FIBI) specifically for Montgomery County streams, that 
differs slightly from the MBSS FIBI for the piedmont physiographic region.  There are a total of nine metrics 
comprising measures of biological structure and function; each metric is scored either as a one (1), three 
(3), or five (5). The metric scores are summed then averaged across all nine metrics, resulting in an overall 
score ranging from 1.0 to 5.0.  
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Fish IBI Metrics 
 

• Total number of fish species 
• Number of riffle benthic insectivorous individuals 
• Number of minnow species (Cyprinidae) 
• Number of intolerant species 
• Proportion of tolerant individuals 
• Proportion of individuals as omnivores/generalists 
• Proportion of individuals as pioneering species 
• Total number of individuals (excluding tolerant sp.) 
• Proportion with disease/anomalies 

  
To determine a narrative based on a final metric score, the following criteria shown in Table 2-4 are 
applied. These criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-4. FIBI scoring criteria. 

Score Narrative 
> or = 4.6 Excellent 
3.4 - 4.3 Good 
2.3 -3.2 Fair 
< 2.3  Poor 

 
 

Physical habitat data are collected using a modified EPA Rapid Bioassessment Protocol (RBP; Barbour et 
al., 1999) for riffle/run prevalent streams.  The following parameters were assessed during both spring 
(benthic macroinvertebrates) and summer (fish) sampling events.   

• Instream Cover (fish) 
• Epifaunal Substrate 
• Embeddedness 
• Channel Alteration 
• Sediment Deposition 
• Frequency of Riffles 
• Channel Flow Status 
• Bank Vegetative Protection 
• Bank Stability 
• Riparian Vegetative Zone Width 

 
Biological Monitoring Results  

Results of the benthic macroinvertebrate sampling from 2016 through 2021 by subwatershed are listed 
below in Table 2-5.  BIBI narrative condition ratings for individual sampling locations are shown in Figure 
2-1. Data collected prior to 2016 were omitted from this analysis since the laboratory processing methods 
did not follow MBSS protocols, and therefore, may not be directly comparable. Additionally, results from 
the more recent sampling events should provide the best characterization of the current conditions. It 
should also be noted that the percentages shown in Table 2-5 are based on the number of samples 
collected during this time period rather than the percentage of sites throughout each subwatershed.  This 
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is primarily due to the dataset being comprised of a mix of targeted and random sites, as well as routine 
monitoring sites with repeat samples, which are not necessarily representative of the entire 
subwatershed.  It should also be noted that only a single site each was sampled within the Bennett Creek 
and Fahrney Branch subwatersheds each during this time period. Bennett Creek had the largest 
proportion of samples rated as ‘Excellent’ at 100% with 0% rated as ‘Poor’.  Little Bennett Creek had over 
half (68%) of the samples rated ‘Good’, while 24% were rated ‘Excellent’ with 4% of samples in both the 
‘Fair’ and ‘Poor’ categories 
 
Table 2-5. Benthic macroinvertebrate sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
BIBI Narrative Ratings  

Excellent Good Fair Poor 
Bennett Creek  

(n =1) 100% 0% 0% 0% 

Fahrney Branch 
(n=1) 0% 0% 100% 0% 

Little Bennett 
Creek (n=12) 24% 68% 4% 4% 

 
Results of the fish sampling from 2016 through 2021 by subwatershed are listed below in Table 2-6.  FIBI 
narrative condition ratings for individual sampling locations are shown in Figure 2-2. It should also be 
noted that the percentages shown in Table 2-6 are based on the number of samples collected during this 
time period rather than the percentage of sites throughout each subwatershed.  This is primarily due to 
the dataset being comprised of a mix of targeted and random sites, as well as routine monitoring sites 
with repeat samples, which are not necessarily representative of the entire subwatershed.  Both Bennett 
Creek and Fahrney Branch had the largest proportion of samples rated as ‘Excellent’ at 100%. Little 
Bennett Creek had slightly more than half (57%) of the samples rated ‘Excellent’ and the rest of the 
samples (43%) were rated as ‘Good.’  
 
Table 2-6. Fish sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
FIBI Narrative Ratings  

Excellent Good Fair Poor 
Bennett Creek 

(n=1) 0% 100% 0% 0% 

Fahrney Branch 
(n=1) 0% 100% 0% 0% 

Little Bennett 
Creek (n=9) 57% 43% 0% 0% 

 
Physical Habitat Assessments 

Results of the physical habitat assessments from 2016 through 2021 by subwatershed are listed below in 
Table 2-7 through Table 2-10.  RBP habitat assessment narrative condition ratings for individual sampling 
locations are shown in Figure 2-3.  The following parameters were determined to be the most applicable 
to representing potential impacts from sediment and nutrient impairments; instream cover, epifaunal 
substrate, embeddedness, and sediment deposition, and are therefore the focus of the analysis.  Narrative 
condition ratings are described in detail in EPA’s RBP document (Barbour et al., 1999). 
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For instream habitat, Both Bennet Creek and Fahrney Branch had the largest proportion of records rated 
as ‘Marginal’ at 100%. Little Bennett Creek had 12% rated as ‘Poor’, and an additional 53% rated ‘Marginal’ 
and 35% as ‘Suboptimal.’ 
 
Table 2-7. Physical habitat assessment results for Instream Habitat from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Instream Cover Narrative Ratings  

Optimal Suboptimal Marginal Poor 
Bennett Creek 

(n=1) 0% 0% 100% 0% 

Fahrney Branch 
(n=1) 0% 0% 100% 0% 

Little Bennett 
Creek (n=11) 0% 35% 53% 12% 

 
For epifaunal substrate, Little Bennett Creek had the largest proportion of records rated as ‘Poor’ at 3%, 
and an additional 59% rated as ‘Marginal’ (Table 2-8).  100% of records were rated as ‘Suboptimal’ for 
Fahrney Branch. No ‘Poor’ ratings were observed in Bennett Creek, although 50% were rated as 
‘Marginal.’ 
 
Table 2-8. Physical habitat assessment results for Epifaunal Substrate from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Epifaunal Substrate Narrative Ratings  

Optimal Suboptimal Marginal Poor 
Bennett Creek 

(n=1) 0% 50% 50% 0% 

Fahrney Branch 
(n=1) 0% 100% 0% 0% 

Little Bennett 
Creek (n=11) 3% 35% 59% 3% 

 
No ‘Poor’ ratings were observed in any subwatershed (Table 2-9). Bennett Creek had half of its records 
divided between ‘Marginal’ and ‘Suboptimal.’ Fahrney Branch had 100% of samples rated as ‘Suboptimal.’ 
Little Bennett Creek had over half of samples in the ‘Suboptimal’ category with 6% in ‘Optimal.’  
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Table 2-9. Physical habitat assessment results for Embeddedness from 2016 - 2021 by percentage of data records. 

Subwatershed 
Embeddedness Narrative Ratings  

Optimal Suboptimal Marginal Poor 
Bennett Creek 

(n=1) 0% 50% 50% 0% 

Fahrney Branch 
(n=1) 0% 100% 0% 0% 

Little Bennett 
Creek (n=11) 6% 65% 29% 0% 

 
Little Bennet Creek had the largest proportion of records rated as ‘Poor’ at 3% for sediment deposition, 
and an additional 91% rated as ‘Marginal’ (Table 2-10).  There were no ‘Poor’ records in Bennett Creek 
and Monocacy River. All records for Bennett Creek and Fahrney Branch were rated as ‘Marginal.’  
 
Table 2-10. Physical habitat assessment results for Sediment Deposition from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Sediment Deposition Narrative Ratings  

Optimal Suboptimal Marginal Poor 
Bennett Creek 

(n=1) 0% 0% 100% 0% 

Fahrney Branch 
(n=1) 0% 0% 100% 0% 

Little Bennett 
Creek (n=11) 0% 6% 91% 3% 

 
Conclusions 

Biological impairments appear to be minimal in the Lower Monocacy River watershed, with only two sites 
rated ‘Fair’ or ‘Poor’ by the BIBI and all sites rated ‘Good’ or Excellent’ by the FIBI.  The only sited rated 
‘Poor’ by the BIBI was located in the southwest corner of the in the Lower Monocacy River watershed, 
within the Little Bennett Creek subwatershed.  This site also had physical habitat conditions that were 
rated as ‘Marginal’ for sediment deposition, instream habitat, and epifaunal substrate, which suggests 
fairly widespread habitat impairments. However, it should be noted that sediment deposition was rated 
as ‘Marginal’ at all sites within the watershed, although biological impairment was rarely observed.  
Therefore, excess sedimentation does not appear to be causing widespread biological impairment in the 
Lower Monocacy River watershed.
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Figure 2-1. Benthic Macroinvertebrate Sampling Results from 2016 – 2021. 
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Figure 2-2. Fish Sampling Results from 2016 – 2021. 
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Figure 2-3. RBP Habitat Assessment Results from 2016 – 2021. 
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2.2 Sources 
The major sources of phosphorus in the Montgomery County portion of the Lower Monocacy River 
watershed include stormwater runoff, crop, pasture, and industrial and municipal point sources (MDE, 
2012). Over half of the sediment sources in the watershed originate from crop land use including low/high 
till and pasture (MDE, 2008). Stream channel erosion due to urbanization is also considered a major source 
of sediment in the watershed.  
 

2.2.1 Land Use/Land Cover 

The type and density of various land uses can have a dramatic effect on water quality and stream habitat.  
Forested areas slow stormwater flow and allow water to gradually seep into soils and drain into streams. 
Vegetation and soils bind nutrients and pollutants found within stormwater—improving water quality as 
it infiltrates the ground.  Developed areas, with a high percentage of impervious surfaces (buildings, paved 
roads, parking lots, etc.), increase the volume and/or flow of stormwater compared to forested areas with 
good vegetation—increasing the amount of pollutants entering streams.  Increased stormflow affects 
stream habitat negatively by increasing bank erosion and decreasing instream and riparian habitat.  
Agricultural land, if managed incorrectly, can also impair streams with increases in nutrients, sediment, 
and bacteria. 
 
2013/2014 land use/land cover data from the Chesapeake Conservancy (CCLU) was used to characterize 
the watershed and identify likely sources of nutrient and sediment loads in the watershed, as well as help 
determine where BMPs may be needed (Figure 2-4). The CCLU data is a high resolution (one meter) land 
use/land cover dataset developed from aerial photography and LiDAR elevation data. The CCLU data is 
used in the load calculations of the CBP WM P6 and the TIPP model and for consistency is used here to 
describe the watershed land use conditions.  
 
Land use/land cover data for the Montgomery County portion of the Lower Monocacy River watershed is 
presented in Table 2-11. Forest accounts for almost half of the land use in the Lower Monocacy River 
watershed, followed by agriculture. Non-road impervious surfaces account for only 2.2% of the watershed 
area, while impervious roads account for 0.7% of the watershed Table 2-11.  
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Table 2-11. Land Use/Land Cover, Chesapeake Conservancy 2013/2014 Dataset, Montgomery County Portion of 
the Lower Monocacy River Watershed 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Fractional Turf (small) contains 70% turf grass and 30% mixed open. Fractional Turf (medium) contains 50% turf 
grass and 50% mixed open. Fractional Turf (large) contains 30% turf grass, 60% mixed open, 10% agriculture. 
Fractional Impervious contains 30% impervious and 70% mixed open.  
 

2.2.2 Impervious Surfaces 

Impervious surfaces concentrate stormwater runoff, accelerate flow rates and direct stormwater to 
receiving streams, where it can cause stream erosion and habitat degradation. Runoff from impervious 
surfaces picks up and washes off pollutants and tends to have higher pollutant concentrations than runoff 
generated from pervious areas. In general, undeveloped watersheds with small amounts of impervious 
cover are more likely to have better water quality in local streams than urbanized watersheds with greater 
amounts of impervious cover. Impervious cover is a primary factor when determining pollutant 
characteristics and loadings in stormwater runoff. 
 
The degree of imperviousness in a watershed also affects aquatic life.  There is a strong relationship 
between watershed impervious cover and the decline of a suite of stream health indicators. As 
imperviousness increases, the potential stream quality decreases with most research suggesting that 
stream quality begins to decline at or around 10 percent imperviousness (Schueler, 1994; CWP, 2003). 
However, there is considerable variability in the response of stream indicators to impervious cover 
observed from 5 to 20 percent imperviousness due to historical effects, watershed management, riparian 
width and vegetative protection, co-occurrence of stressors, and natural biological variation. Because of 
this variability, one cannot conclude that streams draining low impervious cover will automatically have 
good habitat conditions and high-quality aquatic life.   
 
Impervious surfaces make up only 4.2% of the Montgomery County portion of the Lower Monocacy River 
watershed (Figure 2-5). Impervious surface coverage is generally low and diffuse across the watershed; 
there is only one small commercial area with concentrated impervious surfaces in the northern portion 
of Clarksburg along Frederick Road (Route 355). 

Land Use/Land Cover Acres % of 
Watershed 

Impervious Road  135.1  0.7% 
Impervious Non-Road  445.2  2.2% 
Tree Canopy over Impervious  167.1  0.8% 
Water  56.3  0.3% 
Floodplain Wetland  262.2  1.3% 
Other Wetlands  57.5  0.3% 
Forest  8,745.0  43.5% 
Tree Canopy over Turf  909.0  4.5% 
Mixed Open  483.3  2.4% 
Fractional Turf*  1,653.3  8.2% 
Fractional Impervious*  5.1  0.0% 
Turf Grass  1,395.8  6.9% 
Agriculture  5,769.5  28.7% 

Total 20,084.4 100% 
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Figure 2-4. Chesapeake Conservancy Land Use/Land Cover (2013/2014 conditions) of the Montgomery County Portion of the Lower Monocacy River 
Watershed  
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Figure 2-5. Impervious Cover (2020 conditions) of the Montgomery County Portion of the Lower Monocacy River Watershed (Montgomery County, 2022b)
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2.3 Anticipated Growth 
Future urban sector growth and the anticipated increase in urban loads that may result are expected to 
be controlled by two elements: stormwater management to the maximum extent practicable (MEP) that 
is required with new development and anticipated “Accounting for Growth” policies. This implementation 
plan is developed to treat the reduction required from the initial baseline year load, calibrated to the 
current Bay model. Based on guidance from MDE, TMDL restoration planning should focus on the 
untreated and undertreated areas associated with the urban footprint at the time of the TMDL baseline 
(MDE, 2014). Future load and loads potentially added to the urban sector since the baseline year to 
present, are not accounted for here as they are addressed under other programs described below. 
 

2.3.1 Plans for Future Growth 

The Thrive Montgomery 2050 Planning, Housing, and Economic Development Committee Draft plan 
(Montgomery County, 2021) was passed by the Montgomery County Council in October 2022. The 30-
year plan is the County’s update to their general plan and provides a framework for future plans and 
development to achieve economic competitiveness, racial and social equity, and environmental 
sustainability. The plan has an emphasis on focusing growth in targeted areas, emphasizing walking, 
biking, and transit, and protecting areas outside target growth areas such as the Agricultural Reserve and 
parks. The Agricultural Reserve is a designated land use zone that was created in 1980 by the Montgomery 
County Council to preserve 93,000 acres of farmland and rural space in the northwestern part of the 
county. The Lower Monocacy River watershed includes 17,795 acres of Agricultural Reserve area, making 
up 88.6% of the watershed. 
 
The Thrive Montgomery plan states that “Montgomery County is growing more slowly than in past 
decades, but our population is still projected by the Metropolitan Washington Council of Governments to 
increase by about 200,000 people over the next 30 years.” It goes on to state that 85% of the County’s 
land is already developed, and there is little land left to accommodate this projected growth since a 
significant portion of the County’s land is either protected within the Agricultural Reserve or under the 
stewardship of the Parks Department. Compact, corridor-focused growth will make development more 
environmentally sustainable, limiting the footprint of development, and encouraging walking, biking, and 
public transit use.  
 
The emphasis on compact growth within the Thrive Montgomery plan will result in redevelopment of 
areas developed prior to new stormwater requirements, which should result in increased stormwater 
management of previously uncontrolled impervious areas. Montgomery County requires redevelopment 
to meet the same stormwater management standard as new development, which exceeds state 
requirements. Redevelopment in areas of high impervious surface cover should slow the increase of 
impervious surface coverage across the County. Compact growth should also reduce development 
pressure on rural and natural areas (Montgomery County, 2021).   
 

2.3.2 Offsetting Nutrient and Sediment Loads from Future Growth 

Despite intentional and compact growth and development in the County, pollutant loading from urban 
stormwater sources is still expected to increase as the population grows. It is anticipated that new 
development will make use of environmentally sensitive design (ESD) stormwater treatment to the 
maximum extent practicable (MEP) in accordance with MDE’s Stormwater Regulations. 
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Maryland’s 2007 Stormwater Management Act went into effect in October of 2007, with resulting changes 
to COMAR and the 2000 Maryland Stormwater Design Manual in May of 2009. County law implementing 
the state regulations went into effect in August of 2010. The most significant changes relative to 
watershed planning are in regard to the implementation of ESD. The 2007 Act defines ESD as “using small-
scale stormwater management practices, nonstructural techniques, and better site planning to mimic 
natural hydrologic runoff characteristics and minimize the impact of land development on water 
resources.”  
 
In addition to the 2007 Stormwater Management Act, the following programs mitigate pollutant loading 
impacts from new development: 1991 Forest Conservation Act, 1997 Priority Funding Areas Act, 2009 
Smart, Green & Growing Planning Legislation, 2010 Sustainable Communities Act, 2011 Best Available 
Technology Regulation, and the 2012 Sustainable Growth & Agricultural Preservation Act. Part VI Special 
Programmatic Conditions of Montgomery County’s 2021 NPDES MS4 permit states that “any additional 
loads will be offset through Maryland’s Aligning for Growth policies and procedures as articulated through 
Chesapeake Bay milestone achievement” (MDE, 2021a).  
 
Anticipated “Accounting for Growth” policies will help address any residual load (TN: 50%, TP: 40%, TSS: 
10%, and bacteria: 30%) that may potentially be uncontrolled by development-based stormwater 
controls. As required by the State’s Watershed Implementation Plan (Bay Restoration Plan), Maryland is 
developing an Accounting for Growth (AFG) policy that will address the expected increase in the State’s 
pollution load from increases in population growth and new development. While not currently a fully 
formed policy, the State’s plan, as of the Final Report of the Workgroup on Accounting for Growth in 
Maryland (August 2013) focuses on two elements: 1) the strategic allotment of nutrient loads to large 
wastewater treatment plants, upgraded to the best available technology; and 2) the requirement that all 
other new loads must be offset by securing pollution credits. Maryland’s Phase III WIP (MDE, 2019) 
describes the states approach to accounting for growth as follows: 
 

“Because Maryland does not have regulations in place to offset increased loads from new 
sector growth, the State currently offsets loads through accelerated pollution reductions 
in the wastewater and agricultural sectors. Additionally, Maryland has land conservation, 
preservation, and growth management programs that limit growth impacts to the natural 
environment. To sustain Chesapeake Bay restoration and accommodate projected 
growth, Maryland needs to implement an adaptive growth policy through the 
accountability and adaptive management framework. This framework must regularly 
revisit sector-loading trends and provide sufficient offsets to stay under the State’s 
pollution reduction targets.” 

 
3 Best Management Practices 
Best management practices (BMPs) include both structural practices and programmatic practices that 
provide management and, in some cases, restoration of water quality and natural resources. The BMPs in 
this plan are either already implemented or are planned for implementation to achieve and maintain the 
Lower Monocacy River phosphorus and sediment local TMDL reductions. This section describes the types 
of BMPs being implemented in the watershed. Load reductions that result from these measures are 
discussed in Section 4.  
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3.1 BMP Definitions and Treatment 
This section briefly describes each practice and includes a summary of the nutrient and sediment 
reductions achieved with each type. Associated BMP names used in the TIPP are included in italics.  
 
The recommended BMP practices are approved by MDE, described in the 2021 MS4 Accounting Guidance 
(MDE, 2021b) and included as BMPs in the TIPP tool. Exceptions to this are dry ponds which include dry 
detention ponds and dry extended detention ponds. These practices are no longer considered for future 
implementation; however, there are many existing facilities that are still actively managing runoff 
throughout the County. Dry ponds are often cost-effective opportunities for retrofit to provide water 
quality treatment so they are described here as well. The practices include: 
 
Stormwater BMPs 

• Bioretention — An excavated pit backfilled with engineered media, topsoil, mulch, and 
vegetation. These are planting areas installed in shallow basins in which the storm water runoff is 
temporarily ponded and then treated by filtering through the bed components, and through 
biological and biochemical reactions within the soil matrix and around the root zones of the 
plants. Bioretention includes an underdrain. Rain gardens function similar to and therefore are 
modeled as bioretentions. However, rain gardens do not include an underdrain. BMP Short 
Name(s) used in the TIPP = BioRetNoUdAB / BioRetUdAB / BioRetUdCD 

• Bioswales — An open channel conveyance that functions similarly to bioretention. Unlike other 
open channel designs, there is additional treatment through filter media and infiltration into the 
soil. BMP Short Name(s) used in the TIPP = Bioswale 

• Dry Detention Ponds – Depressions or basins created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow, primarily providing quantity 
control. These devices are designed to improve quality of stormwater using features such as swirl 
concentrators, grit chambers, oil barriers, baffles, micropools, and absorbent pads to remove 
sediments, nutrients, metals, organic chemicals, or oil and grease from urban runoff. BMP Short 
Name(s) used in the TIPP = Dryponds 

• Dry Extended Detention Ponds – Depressions created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow or groundwater infiltration 
following storms. They are similar in construction and function to dry detention basins, except 
that the duration of detention of stormwater is designed to be longer, allowing additional wet 
sedimentation to improve treatment effectiveness. BMP Short Name(s) used in the TIPP = 
ExtDryPonds 

• Green Roof – Green roofs are alternative surfaces that replace conventional construction 
materials and include a protective cover of planting media and vegetation, reducing impervious 
cover and more closely mimicking natural hydrology. “Extensive” green roof is a lightweight 
system where the media layer is between two and six inches thick and is limited to low-growing 
herbaceous plants. “Intensive” green roofs have thicker soil layers and are capable of supporting 
trees and shrubs. Modeled in the TIPP as Runoff Reduction (RR).  

• Impervious Disconnection – Disconnecting existing impervious area runoff from stormwater 
drainage systems such as directing rooftops and/or on-lot impervious surfaces to pervious areas 
with amended soils.  Modeled in the TIPP as Runoff Reduction (RR). 

• Infiltration — A depression or trench to form a shallow basin where sediment is trapped and 
stormwater infiltrates into the soil. No underdrains are associated with infiltration basins and 
trenches, because by definition these systems provide complete infiltration. Design specifications 
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require infiltration basins and trenches to be built in good (A and B) soil types; they are not 
constructed on poorly draining soils, such as C and D soil types. Dry wells, infiltration basins, 
infiltration trenches, and landscaped infiltration are all examples of this practice type. BMP Short 
Name(s) used in the TIPP = Infiltration / InfiltWithSV 

• Permeable Pavement - Pavement or pavers that reduce runoff volume and treat water quality 
through both infiltration and filtration mechanisms.  Water filters through open voids in the 
pavement surface to a washed gravel subsurface storage reservoir, where it is then slowly 
infiltrated into the underlying soils or exits via an underdrain. BMP Short Name(s) used in the TIPP 
= PermPavNoSVNoUdAB / PermPavNoSVUdAB / PermPavNoSVUdCD / PermPavSVNoUdAB / 
PermPavSVUdAB / PermPavSVUdCD 

• Rainwater Harvesting – Rainwater harvesting practices intercept and store rainfall for future use. 
The capture and re-use of rainwater promotes conservation, as well as reduces runoff volumes 
and the discharge of pollutants downstream. Rainwater harvesting includes rain barrels and larger 
storage tanks or cisterns. Modeled in the TIPP as Runoff Reduction (RR). 

• Sheetflow to Conservation – Directing stormwater runoff from developed land to adjacent 
natural planted areas where it can soak into or filter over the ground. Modeled in the TIPP as 
Runoff Reduction (RR). 

• Urban Filtering - Practices that capture and temporarily store runoff and pass it through a filter 
bed of either sand or an organic media. There are various sand filter designs, such as above 
ground, below ground, perimeter, etc.  An organic media filter uses another medium besides sand 
to enhance pollutant removal for many compounds due to the increased cation exchange capacity 
achieved by increasing the organic matter. These systems require yearly inspection and 
maintenance to receive pollutant reduction credit. BMP Short Name(s) used in the TIPP = Filter / 
UrbFilterRR / UrbFilterST 

• Vegetated Open Channels - Open channels are practices that convey stormwater runoff and 
provide treatment as the water is conveyed and include bioswales.  Runoff passes through either 
vegetation in the channel, subsoil matrix, and/or is infiltrated into the underlying soils. BMP Short 
Name(s) used in the TIPP = VegOpChanNoUdAB / VegOpChanNoUdCD 

• Wet ponds or wetlands — A water impoundment structure that intercepts stormwater runoff 
then releases it at a specified flow rate. These structures retain a permanent pool and usually 
have retention times sufficient to allow settlement of some portion of the intercepted sediments 
and attached pollutants. Until 2002 in Maryland, these practices were generally designed to meet 
water quantity, not water quality objectives. Wet ponds and wetlands are now designed for both 
water quantity and quality objectives; nitrogen reduction is minimal, but phosphorus and 
sediment are reduced. BMP Short Name(s) used in the TIPP = WetPondWetland 

• Stormwater Conversions – Stormwater conversions, or retrofits, may include converting dry 
ponds, dry extended detention ponds, or wet extended detention ponds into wet pond structures, 
wetlands, or infiltration basins. Load reductions are calculated in the TIPP for both the prior BMP 
type, as a negative reduction, and the retrofit BMP type to calculate the net reductions from 
conversion of the facility (i.e., additional treatment). This is the suggested approach by MDE to 
prevent double counting reductions from retrofits.  

Land Use Conversion BMPs 

• Impervious Surface Reduction - Reducing impervious surfaces by direct removal to promote 
infiltration and percolation of runoff storm water. Land Use Conversion(s) in TIPP = Converting 
from Aggregate Impervious to Turf / Converting from Aggregate Impervious to Forest 
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• Forest Planting – Urban forest planting is planting trees on urban pervious areas at a density that 
would produce a forest-like condition over time.  The planting area must be at least 0.5 contiguous 
acres and have a survival rate of 100 trees planted per acre. At least 50% of the trees should have 
a 2-inch diameter or greater, or a 1-inch caliper at the time of planting. Land Use Conversion in 
TIPP = Converting from Turf to Forest 

• Riparian Forest Planting – Riparian forest buffers are planted adjacent to a stream, with a 
recommended buffer of 100 feet and a 35-foot minimum width required. Land Use Conversion in 
TIPP = Converting from Turf to Forest with Buffer 

• Urban Tree Canopy Planting - Urban tree canopy planting is the conversion of pervious turf to 
tree canopy over turf. The understory remains managed (regularly mowed and/or fertilized). 
Survival rate is assumed to be 100% and trees are not required to be planted in a contiguous area. 
Land Use Conversion in TIPP = Converting from Turf to Tree Canopy over Turf 

• Street Trees – Street trees are any tree planting that occurs over an impervious surface (e.g., trees 
planted in sidewalk boxes on a roadside curb). Survival rate is assumed to be 100% and trees are 
not required to be planted in a contiguous area.  Land Use Conversion in TIPP = Converting from 
Aggregate Impervious to Tree Canopy over Aggregate Impervious  

• Conservation Landscaping – Conservation landscaping refers to areas of managed turf that are 
converted into perennial meadows using species that are native to the Chesapeake Bay region. 
Land Use Conversion in TIPP = Converting from Turf to Mixed Open 

Alternative BMPs 

• Stream Restoration – Stream restoration in urban areas is used to restore the urban stream 
ecosystem by restoring the natural hydrology and function of a stream, helping to improve habitat 
and water quality conditions in degraded streams. Load reductions calculated in the TIPP using 
the default rate will be replaced with individual site-specific values once protocol information is 
available. Details on the protocols can be found in the Consensus Recommendations for Improving 
the Application of the Prevented Sediment Protocol for Urban Stream Restoration Projects Built 
for Pollutant Removal Credit (Wood, 2020) and Consensus Recommendations to Improve Protocols 
2 and 3 for Defining Stream Restoration Pollutant Removal Credits (Wood and Schueler, 2020). 

• Outfall Stabilization – Per the report Recommendations for Crediting Outfall and Gully 
Stabilization Projects in the Chesapeake Bay Watershed (Hanson et. al, 2019), outfall stabilization 
projects are an engineering approach to design a stable channel to dissipate energy that extends 
from the upland source to the stream channel. Load reductions from outfall stabilization projects 
are creditable only if Protocol 5 is applied.  

• Street Sweeping — Street sweeping is an annual practice that must be tracked and reported each 
year to receive load reduction credit. Per the MDE 2021 MS4 Accounting Guidance (MDE, 2021b), 
MS4 jurisdictions may generate varying load reduction credit based on a range of sweeping 
schedules and type of sweeper used.  

• Storm Drain Cleaning – Storm drain cleaning includes direct removal of sediments from the catch 
basin of the storm drain system. Storm drain cleaning is an annual practice that must be tracked 
and reported each year to receive load reduction credit. Per the MDE 2021 MS4 Accounting 
Guidance (MDE, 2021b), load reduction credit is available when the mass of nutrient-rich catch 
basin sediments is measured and physically removed from the storm drain system. Load 
reductions vary based on the material removed: organic or inorganic. At this time, the County is 
not weighing organic and inorganic material separately; so, an assumption of the percentage of 
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organic and inorganic material is being used to support the modeling calculations. Predominant 
material type will be visually determined in the future.  

• Maryland Urban Nutrient Management – Nutrient Management Maryland Commercial 
Applicators and Do It Yourself BMPs credit nitrogen reductions to urban lawns based upon 
Maryland legislation and regulations related to TN fertilizer content and application (CBP, 2020). 
Urban Nutrient Management BMPs also receive TP credit if implemented after 2014 when the 
Fertilizer Act was passed (MDE, 2021c). The Urban Nutrient Management data comes from a 
statewide number of acres provided to MDE by Maryland Department of Agriculture. These acres 
are distributed by the CBP WM P6 to County/watershed implementation levels. 

The associated reduction efficiency percentages by BMP (short name and full names included) are 
presented in Appendix A. All BMP nutrient and sediment efficiencies are consistent with the MDE 2021 
MS4 Accounting Guidance document (MDE, 2021b). 

3.2 BMP Database 
The County relies on geographic information system (GIS) databases and other data sources to spatially 
locate projects and manage tables of data related to projects. Features are tracked spatially with records 
of the necessary treatment values, statuses, built dates, BMP information, and planning information 
needed for reporting and modeling. These datasets generate the input data that are used to measure 
progress towards TMDL reduction targets. Regular review and upkeep of the data is imperative to this 
process. The growth and development of this spatial database is a critical component of the reporting and 
tracking capability of the County.  
 
The County’s MS4 geographic data and related datasets were recently transitioned to MDE’s NPDES 
geodatabase and initial modeling was performed concurrent with the geodatabase redesign effort. The 
County will continue to manage the geodatabase, make updates when necessary, and link consolidated 
BMP data from the various geodatabase tables to output formats for modeling. 
 
3.3 Implementation Status and Planning Tiers 
The County tracks implementation status against restoration and TMDL goals. Status is based on progress 
in planning, design, and construction of structural, ESD, and alternative BMPs. As described in Section 3.2, 
the information for these BMPs is stored in a database with the project development status identified as 
Complete, Under Construction, In Design, Planned, Potential, or To Be Determined (TBD) for each BMP. 
Unit treatment (e.g., impervious and turf acres, acres converted, linear feet) for each type of BMP is 
grouped based on project status and built date and entered into the TIPP. This allows the County to assess 
pollutant reduction progress in near real time and plan BMPs needed to meet the remaining reduction 
goal. Modeling in the TIPP is described in Section 4.1. Definitions of the project statuses are provided 
below.  
 

• Complete: Projects that have completed construction and include a built or install date 
• Under Construction: Projects that have completed the design phase and are currently under 

construction; these projects do not yet have a built date 
• In Design: Projects that are currently in design and have not started construction; these projects 

do not yet have a built date 
• Planned: Projects included in the County’s Capital Improvement Projects (CIP) database but with 

no open task order at this time 
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• Potential: Placeholders for projects that will be implemented through upcoming Design-Build and 
Pay for Performance contracts  

• To Be Determined (TBD): Project opportunities from past watershed assessments that are: in the 
stormwater management (SWM)/Stream Restoration suitable area (Medium and High), within 
the MS4 permit area (for SWM), and outside of the treated area (for SWM). Additional 
hypothetical projects needed to hit the TMDL target are also included in this category.  

4 Expected Load Reductions 
Current and future BMP implementation and associated load reductions are presented below in sections 
4.2 and 4.3, respectively. Refer to Section 4.1 for a detailed description of the modeling approach used 
and how the County’s analyses and methods are comparable with MDE’s TMDL analyses.  
 
4.1 Modeling Approach 
The original Lower Monocacy Watershed Implementation Plan (Biohabitats, 2014) used the Watershed 
Treatment Model (WTM) to estimate nutrient and sediment sources and treatment options for the Lower 
Monocacy watershed. In 2021, MDE released their TMDL TIPP tool (MDE, 2021c). As noted in Guidance 
for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater Wasteload 
Allocation (SW-WLA) Watershed Implementation Plans (WIPs), “MDE requires jurisdictions to use this tool 
for consistency among load reduction calculation methodologies and ease of reporting progress” (MDE, 
2022c). The TIPP spreadsheet tool was developed by MDE’s Water and Science Administration to simplify 
the load estimating and planning process. The spreadsheet tool estimates load reductions at various 
points in the watershed planning process, allowing users to assess current progress and future BMP 
implementation. Land use specific loading rates are multiplied by an amount, which may be acres or 
systems depending on the load source, to calculate loads coming off the land. The land use loading rates 
used in this spreadsheet are Chesapeake Bay Phase 6 CAST-2017d Watershed Model No Action (No BMP) 
scenario loading rates aggregated at the 8-digit watershed scale by county and include STB loads 
determined by a variation of the method used to determine STB load in the MDE 2021 MS4 Accounting 
Guidance document (MDE 2021b). These loads account for inconsistencies in load distribution between 
the Phase 5 and 6 model. Nitrogen, phosphorus, and sediment loading rates as of the April 2022 version 
of the TIPP are included in Appendix A.  
 
The TIPP spreadsheet tool estimates load reductions for Total Nitrogen (TN), TP, and TSS at two different 
scales: Edge-of-Stream (EOS) and Edge-of-Tide (EOT). EOS loads in this spreadsheet are calculated using 
the methods and BMP efficiencies recommended by the expert panels approved by the Chesapeake Bay 
Program. The EOS scale is used for local TMDL modeling and the County’s implementation plans. The EOT 
scale incorporates in-stream uptake, processing, and transport that affects nutrient and sediment loads 
from the upstream source to the receiving water body (in this case, the Chesapeake Bay). The EOT scale 
is not used in this implementation plan.  
 
Modeling methodologies may change in the future because of updated versions of the Bay Model, which 
could change loading rates, or because of crediting changes directed by MDE or Chesapeake Bay Program 
Sponsored Expert Panels, which could affect load reduction calculations or BMP pollutant removal 
efficiencies. The TIPP spreadsheet tool was originally developed by MDE and if modeling methodologies 
or information are updated or revised, MDE will determine whether an updated version of the tool is 
warranted. Revised components of any updated version would then need to be incorporated into the 
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County’s TIPP workbooks. Implementation plans may need to be revised if modeling changes occur in the 
future.  
 
As of October 2022, MDE made minor edits and updates to the TIPP since the original version was 
released. The County referenced the ‘TIPP Revision Record’ in the ReadMe tab of the TIPP and the MDE 
edits to the TIPP that were made after the original date were incorporated into the County’s version of 
the model that was used to develop this plan. 
Montgomery County’s modeling approach does not seek to determine the current level of loading 
compared to the originally published SW-WLA. Instead, reduction requirements have been developed 
based on MDE’s guidance (MDE, 2014) regarding the process for determining whether WLA requirements 
have been met: 
 

 … it is recommended that local jurisdictions demonstrate their progress towards 
achieving SW-WLAs by comparing reduction percentages rather than absolute loads.  –
Page 6, Technical Recommendations 1.g. 
 

It is understood that load reductions developed by the County will not match the absolute loads listed in 
the TMDL because the model used to develop the TMDL is different from what is currently available and 
may not be available to the County or other permittees. The SW-WLAs are translated into a compatible 
target load using the TIPP spreadsheet tool described above. Demonstrating progress using percent load 
reduced will allow the County to meet the TMDL using the best and most accurate data available on land 
use, sources, loading rates, and removal efficiencies.  
 
To translate SW-WLAs that were developed under older versions of the CBP watershed model or using 
different models, the published baseline loads were re-calculated in the TIPP spreadsheet by modeling 
baseline BMPs within the TMDL watershed on top of baseline land use. 
 
TIPP Baseline Land Use Data Inputs 

Land use within the County’s jurisdiction is a critical input for any model used to assess TMDL compliance. 
Impervious and pervious acres within the County’s MS4 boundary were translated to baseline conditions 
following a backcasting land cover methodology developed by Baltimore County and reviewed and 
approved by MDE (MDE, 2021e). This methodology uses National Land Cover Database (NLCD) layers, 
which are available in a range of years and allows a more accurate representation of land cover conditions 
during a particular TMDL baseline year, along with Chesapeake Conservancy Land Use (CCLU) 2013/2014 
dataset, which uses land use categories that generally match the land use categories used by MDE in the 
TIPP. GIS analysis provides a translation from NLCD 2013 land use categories to CCLU 2013 land use 
categories and that translation is applied to the relevant NLCD years closest to the TMDL baseline years 
(2008 NLCD data was the closest to the 2009 baseline year for the Lower Monocacy phosphorus TMDL 
and 2001 NLCD data was the closest to the 2000 baseline year for the Lower Monocacy sediment TMDL). 
The TIPP provides the option of calculating loads and reductions associated with specific impervious land 
use information (i.e., Impervious Road and Impervious NonRoad data) or aggregated impervious land use 
(impervious area from roads, buildings, and other are accounted for together). The County calculated 
County MS4 impervious acres as aggregate impervious. The TIPP model uses the turf land use type that 
includes MS4 turf grass land use and Non-regulated turf grass. The resulting baseline MS4 land use acres 
are shown in Table 4-1 below and were used as data input into the TIPP. 
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Table 4-1. TIPP Model Baseline Land Use Data Inputs  

 
 

 

 

 
 

Reduction Target Derivation 

The required percent reduction is published in the local TMDL document and will vary based on the 
impairment. These percentages form the basis of the County’s reporting on progress towards compliance. 
The required local TMDL reductions are calculated using the formula below. The required percent 
reduction assigned to the Montgomery County MS4 source is applied to the translated baseline load to 
calculate the required pollutant load reduction. The required pollutant reduction was then subtracted 
from the baseline load to calculate the target SW-WLA. Baseline, progress, and implementation loads 
translated using the TIPP spreadsheet tool allow for direct comparison of progress and future load 
reductions against the TMDL targets.  
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝐵𝐵𝐵𝐵𝐵𝐵𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅 𝐿𝐿𝑅𝑅𝐵𝐵𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 % 
Where  

Reqd Reduction MontCo = Reduction amount required for Montgomery County 
Baseline Load MontCo = Montgomery County translated Baseline Load 
Reqd Reduction % = Published percent reduction assigned to Montgomery County NPDES 
regulated stormwater point source in the TMDL document 

 
The SW-WLAs in the phosphorus and sediment TMDLs were developed by MDE using the CBP P5.3.2 and 
CBP P5 watershed models, respectively, and were translated by the County into TIPP-compatible target 
loads. Phosphorus and sediment load reductions required for the Lower Monocacy Montgomery County 
Phase I MS4 source are shown in Table 4-2.  
 
Table 4-2: Phosphorus and Sediment Load Reductions Required to achieve TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Lower Monocacy River watershed 

 Lower Monocacy River 

Impairment (Unit) 
TP 

(EOS lbs/yr) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2009 2000 
Impairment Baseline Loads 4,260.9 15,855,596.0 
Target % Reduction 30.0% 60.7% 
Total Reduction Required 1,278.2 9,624,346.8 
Target Load (SW-WLA) 2,982.4 6,231,249.2 

 
 
 

Land Use Type 
Lower Monocacy 

River TP – 
2008 (acres) 

Lower Monocacy 
River TSS –  

2000 (acres) 
Aggregate Impervious 639.4 593.7 
Turf 2,900.5 2,889.0 

Total 3,539.9 3,482.7 
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4.2 Progress – Actual Implementation 
The load reductions achieved through current BMP implementation towards the County’s SW-WLAs for 
phosphorus and sediment in the Lower Monocacy River watershed are shown in Table 4-3. 
 
Table 4-3. FY2021 Progress Reductions Achieved for the Phosphorus and Sediment TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Lower Monocacy River watershed. 

 Lower Monocacy River 

Impairment (Unit) 
TP 

(EOS lbs/yr) 
TSS  

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2009 2000 
Impairment Baseline Loads 4,260.6 15,855,596.0 
Target % Reduction 30.0% 60.7% 
Total Reduction Required 1,278.2 9,624,346.8 
Target Load (SW-WLA) 2,982.4 6,231,249.2 

FY2021 Progress Results 
Progress Reduction 124.9 14,847.1 
Progress Load 4,135.7 15,840,748.9 
Progress % Reduction 2.9% 0.1% 
% Reduction Remaining 27.1% 60.6% 

 
BMPs implemented prior to the 2009 baseline year for phosphorus and 2000 baseline year for the 
sediment local TMDLs in the Lower Monocacy River watershed are shown in Table 4-4 and Table 4-7. The 
Baseline scenarios include both development and restoration BMPs. Current BMP implementation after 
the baseline year through June 30, 2021, is also shown in Table 4-4 and Table 4-5. The Progress scenario 
includes only restoration BMPs. A list of completed projects is included in Appendix B. 
 
Storm drain cleaning occurred previously within the watershed; however, the County is reviewing the 
program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take progress credit for the 
program results in the future once it is determined to meet the requirements for credit.  
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Table 4-4. BMP Implementation through FY2021 for the Phosphorus Local TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 in the Lower Monocacy River Watershed. 

Lower Monocacy River Phosphorus Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and 
Type 

Number of 
BMPs 

Area Treated or 
Converted (ac) 

Project 
Length (ft) 

TP 
Reduction 

(EOS 
lbs/yr) 

2009 
Baseline 

Stormwater 53 317.0 0.0 219.4 
Bioretention 3 5.1   7.5 
Dry Ponds 11 78.9   11.3 
Extended Detention 
Dry Ponds 1 12.2   4.8 

Filtering Practices 10 52.6   54.6 
Green Roof/ 
Rainwater Harvesting 4 0.5   0.5 

Infiltration Practices 17 58.2   72.1 
Wet Ponds and 
Wetlands 7 109.6   68.6 

Total Reductions from Baseline BMPs 219.4 

FY2021  
Progress 

Alternative Practices n/a 2,690.5  120.9 
Nutrient Management 
Maryland Commercial 
Applicators n/a  1,020.8  45.9 
Nutrient Management 
Maryland Do It 
Yourself n/a  1,669.8  75.0 
Stormwater 13 4.3 0.0 3.8 
Bioretention 3 0.8   0.9 
Green Roof/ 
Rainwater Harvesting 10 3.5   2.9 
Land Cover 
Conversion 64 0.6 0.0 0.2 
Urban Tree Canopy 
Planting* 54 0.5   0.1 
Street Trees 10 0.1   0.03 

Total Reductions from Progress BMPs 124.9 
Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
*Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted.  
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Table 4-5. BMP Implementation through FY2021 for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Lower Monocacy River Watershed. 

Lower Monocacy River Sediment Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and 
Type 

Number of 
BMPs 

Area Treated or 
Converted (ac) 

Project 
Length (ft) 

TSS Reduction 
(EOS lbs/yr) 

2000 
Baseline 

Stormwater 8 73.0 0.0 301,112.2 
Extended Detention 
Dry Ponds 1 12.2   80,006.0 

Infiltration Practices 4 6.1   63,726.3 
Wet Ponds and 
Wetlands 3 54.7   157,379.9 

Total Reductions from Baseline BMPs 301,112.2 

FY2021  
Progress 

Stormwater 17 4.8 0.0 14,663.1 
Bioretention 3 0.8   4,275.1 
Green Roof/ 
Rainwater Harvesting 14 4.0   10,388.0 
Land Cover 
Conversion 64 0.6 0.0 184.0 
Urban Tree Canopy 
Planting* 54 0.5   74.5 
Street Trees 10 0.1   109.4 

Total Reductions from Progress BMPs 14,847.1 
Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
*Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted.  
 
4.3 Future Implementation 
Future implementation consists of BMPs with the project development status of Under Construction, In 
Design, Planned, Potential, or TBD, as described in Section 3.3. Table 4-6 presents sediment reductions 
after full implementation of this plan. This level of implementation is expected to achieve the sediment 
SW-WLA for the Lower Monocacy River watershed by the end of FY2036. A list of future projects is 
included in Appendix B. 
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Table 4-6. Progress and Planning Reductions Achieved for the Phosphorus and Sediment TMDL SW-WLAs assigned 
to Montgomery County’s Phase I MS4 in the Lower Monocacy River Watershed. 

 Lower Monocacy River 

Impairment (Unit) 
TP 

(EOS lbs/yr) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2009 2000 
Impairment Baseline Loads 4,260.6 15,855,596.0 
Target % Reduction 30.0% 60.7% 
Total Reduction Required 1,278.2 9,624,346.8 
Target Load (SW-WLA) 2,982.4 6,231,249.2 

FY2021 Progress Results 
Progress Reduction 124.9 14,847.1 
Progress Load 4,135.7 15,840,748.9 
Progress % Reduction 2.9% 0.1% 

Full Plan Implementation Results 
Reduction after Implementation 2,257.2 9,629,169.4 
Load after Implementation 2,003.4 6,226,426.6 
Implementation % Reduction* 53.0% 60.7% 

*Full plan implementation meets the target % reduction for sediment; however, this level of implementation 
exceeds the target % reduction for phosphorus.  
 
DEP has developed two suitability models and an equity assessment map to identify and target areas of 
the county with the highest likelihood of success for stormwater management and stream restoration 
projects, respectively.  

1. The stormwater management suitability model prioritizes areas that have little or no existing 
stormwater management, poor stream conditions and high impervious cover, and that flow to 
existing stream restoration projects, and have local TMDL requirements.  

2. The stream restoration model prioritizes areas that have more stormwater management, local 
TMDL requirements, and are expected to have improved biology and ecosystem function with 
restoration. 

3. Finally, an equity assessment was also performed to identify areas of the county with minority 
and low-income populations, which enables DEP to assess equity during the project selection 
process.  

 
Feasibility studies of future strategies may reveal that some sites identified for retrofitting or 
enhancement may not be feasible candidates for future projects and may be eliminated from 
consideration. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress, which is discussed in further detail in Section 7.4. The County will 
continue to track the overall effectiveness of the various BMP strategies and will adapt the suite of 
solutions based on the results. In addition, new technologies are continuously being evaluated to 
determine if they provide more efficient or effective pollution control. 
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Table 4-7 and Table 4-9 compare the implementation of existing restoration BMPs (FY2021 
Implementation), future levels of implementation through the Target Year, as well as the cumulative total 
restoration BMPs for the watershed for the phosphorus and sediment TMDLs in the Lower Monocacy 
River Watershed. Table 4-8 and Table 4-10 present the load reductions achieved by BMP type.   
 
Table 4-7. BMP Implementation - FY2021 Progress, FY2033 Future, and Total Restoration Levels for the 
Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Lower Monocacy River 
Watershed. 

BMP Unit FY2009 – FY2021 
Progress 

FY2022 – FY2033 
Future Total Restoration 

BMP Conversion acres 0.0 711.5 711.5 
New BMP acres 4.3 284.5 288.8 
Stream Restoration linear feet 0.0 2,832.0 2,832.0 
Tree Planting acres 0.5 201.2 201.7 
Urban Nutrient 
Management acres 2,690.5 0.0 2,690.5 

 
Table 4-8. Progress and Future Reductions Achieved by BMP Type for the Phosphorus TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 in the Lower Monocacy River Watershed. 

BMP 
TP Load Reduction (EOS lbs/yr) 

FY2009 – FY2021 
Progress 

FY2022 – FY2033 
Future Total Restoration 

BMP Conversion 0.0 480.7 480.7 
New BMP 3.8 254.6 258.4 
Stream Restoration 0.0 192.6 192.6 
Tree Planting 0.2 229.9 230.0 
Urban Nutrient Management 120.9 0.0 120.9 

Total  124.9 1,157.8 1,282.7 
 
Table 4-9. BMP Implementation - FY2021 Progress, FY2036 Future, and Total Restoration Levels for the Sediment 
TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Lower Monocacy River Watershed. 

BMP Unit FY2000 – FY2021 
Progress 

FY2022 – FY2036 
Future Total Restoration 

BMP Conversion acres 0.0                    996.0  996.0 
New BMP acres 4.8                    634.4  639.2 
Stream Restoration linear feet 0.0                8,496.0  8,496.0 
Tree Planting acres 0.5                    256.1  256.6 
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Table 4-10. Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 in the Lower Monocacy River Watershed. 

BMP 
TSS Load Reduction (EOS lbs/yr) 

FY2000 – FY2021 
Progress 

FY2022 – FY2036 
Future Total Restoration 

BMP Conversion 0.0 3,688,195.3 3,688,195.3 
New BMP 14,663.1 3,168,980.6 3,183,643.7 
Stream Restoration 0.0 2,107,008.0 2,107,008.0 
Tree Planting 184.0 650,138.4 650,322.4 

Total  14,847.1 9,614,322.3 9,629,169.4 
 
Future BMP implementation is shown by planning tier in Table 4-11. BMP types with the highest sediment 
removal were prioritized including stream restorations, bioretentions, and stormwater dry pond 
conversions (Appendix A).  It is important to note that the To Be Determined BMPs presented for the TP 
TMDL and the To Be Determined BMPs presented for the TSS TMDL should not be summed since what is 
needed to achieve the TP reduction target is a subset of BMPs that are also treating the TSS reduction 
target. 
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Table 4-11. Future BMP Implementation for the Phosphorus and Sediment TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 in the Lower 
Monocacy River Watershed. 

Scenario* 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree Planting 
(ac) Total 

Planned 

# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a  
TP Reduction (EOS lbs/yr) 0.0 0.0 0.0 0.0 0.0 
TSS Reduction (EOS lbs/yr) 0.0 0.0 0.0 0.0 0.0 

Potential 

# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a 
TP Reduction (EOS lbs/yr) 0.0 0.0 0.0 0.0 0.0 
TSS Reduction (EOS lbs/yr) 0.0 0.0 0.0 0.0 0.0 

To Be 
Determined -

TP (2033) 

# of Projects  5  66   2  256**  329  
Area or Length Treated  711.5  284.5  2,832.0   201.2  n/a 
TP Reduction (EOS lbs/yr)  480.7  254.6   192.6   229.9  1,157.8 

To Be 
Determined -

TSS (2036) 

# of Projects                         7                  235                         6  1,070***             1,318  
Area or Length Treated                 996.0               634.4             8,496.0                    256.1  n/a 
TSS Reduction (EOS lbs/yr)      3,688,195.3    3,168,980.6      2,107,008.0              650,138.4  9,614,322.3 

*The # of Projects and Area or Length Treated for To Be Determined - TSS and To Be Determined - TP records should not be summed since what is needed to 
achieve the TP reduction target is a subset of BMPs that are also treating the TSS reduction target. 
** The number of Tree Planting projects includes 200 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects.  
***The number of Tree Planting projects includes 1,000 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects.   
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5 Financial Needs 
5.1 Implementation Cost 
The estimated total projected cost to implement the projects described in this plan for the County’s 
portion of the Lower Monocacy River watershed is approximately $28,860,000. Table 5-1 includes a 
summary of funding needs per BMP type and planning tier for the phosphorus and sediment local TMDLs 
in the Lower Monocacy watershed.  
 
Projects in the Planned tier are sites that are either under construction, in design, or included in the 
County’s CIP database. Placeholder projects for upcoming Design-Build contracts and upcoming Pay for 
Performance contracts are included in the Potential planning Tier. Projects from the County’s 
geodatabase that are in the SWM/stream restoration suitable area, within the MS4 permit area and 
outside of the treated area are in the To Be Determined planning tier. Additional hypothetical projects 
needed to hit the TMDL target are also included in the To Be Determined planning tier. 
 
Project costs are inclusive of all project elements and include design, obtaining land right-of-way (ROW), 
and construction. This estimate does not account for inflation, interest or operation and maintenance 
costs. The costs are presented based on restoration planning periods out to FY2036. The total cost of the 
suite of BMPs necessary to meet the TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 was 
calculated and then divided across the milestone periods. 
 
Several sources were used to calculate the cost estimates for each BMP type. Implementation cost of 
completed projects in the County’s Financial Assurance Plan (FAP) and geodatabase were used to calculate 
average cost of stream restoration. King and Hagan (2011) was referenced to calculate costs for other 
BMP types and projects lacking site-specific cost estimates. 
 
Table 5-1. Restoration Cost Over Future Periods for Phosphorus and Sediment Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in Lower Monocacy River Watershed 

Project Type Planned Potential To Be 
Determined 

Total 
Future Cost 

BMP Conversion $0 $0 $8,250,000 $8,250,000 
New BMP $0 $0 $13,570,000 $13,570,000 
Stream Restoration $0 $0 $3,980,000 $3,980,000 
Tree Planting $0 $0 $3,060,000 $3,060,000 

Grand Total $28,860,000 
 
 
5.2 Funding Sources 
Capital funding to implement the projects described in this plan for the County’s portion of the Lower 
Monocacy River watershed is from a variety of funding sources as described below.  

• Capital Improvements Program (CIP) projects funded by the Water Quality Protection Charge 
(WQPC), Other Departmental Funds and the General Fund  

• CIP projects funded by General Obligation Bonds and Water Quality Protection Revenue Bonds  
• CIP projects partially funded by State and Federal Grants  
• CIP projects funded by MD Water Quality Revolving Loans  
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Operational programs including street sweeping, inlet cleaning and trash/litter reduction are funded by 
the WQPC.  Funding for voluntary BMP implementation includes WQPC funds made available through the 
County’s Watershed Management Grants and RainScapes programs. Funding for tree planting includes 
the County’s Tree Canopy Conservation Fund, other departmental funds and state grants. Recycling 
education and enforcement is funded by the Solid Waste Disposal Fund. 
 
6 Implementation Schedule and Milestones 
This section presents the target loads and activities required to achieve those targets based on milestone 
implementation targets.  
 
6.1 Implementation Milestones 
To meet the loading allocations outlined in Section 4.3, implementation of programs and BMPs must 
keep pace and meet future implementation targets. Table 6-3 details the implementation for each 
future BMP type with the associated unit of measure by milestone for the phosphorus and sediment 
local TMDLs in the Lower Monocacy River watershed. The Milestone 1, Milestone 2, and Target Year 
values reflect the future implementation for the years presented in Table 6-1.  

 
Table 6-1. Milestone and Target Year Schedules for the Phosphorus and Sediment Local TMDL SW-WLAs assigned 
to Montgomery County’s Phase I MS4 in the Lower Monocacy River Watershed 

TMDL Watershed -
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 
Lower Monocacy 
River - TP 2026 2029 2033 30.0% 

Lower Monocacy 
River - TSS 2027 2031 2036 60.7% 



Lower Monocacy River Watershed Phosphorus and Sediment TMDL Implementation Plan 2022 

 

42 Montgomery County DEP 
 

Table 6-2. Future BMP Implementation by Milestone for the Phosphorus Local TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 in the Lower 
Monocacy River Watershed 

Scenario BMP Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration  

(lf) 

Tree Planting 
(ac) Total 

Milestone 1 -
2026 

# of Projects 0 0 0 0 0 

Area or Length Treated 0.0 0.0 0.0 0.0  
TP Reduction (EOS lbs/yr) 0.0 0.0 0.0 0.0 0.0 

Milestone 2 - 
2029 

# of Projects 2 58 1 172 233 

Area or Length Treated 220.6 123.2 878.2 63.3  
TP Reduction (EOS lbs/yr) 149.1 115.6 59.7 71.5 395.9 

Target Year -
2033 

# of Projects 3 129 1 384 517 

Area or Length Treated 490.8 274.0 1,953.8 140.8  
TP Reduction (EOS lbs/yr) 331.7 257.2 132.9 159.1 880.9 
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Table 6-3. Future BMP Implementation by Milestone for the Sediment Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Lower 
Monocacy River Watershed 

Scenario BMP Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration  

(lf) 

Tree Planting 
(ac) Total 

Milestone 1 -
2027 

# of Projects 1 59 2 62 124 

Area or Length Treated 57.8 36.8 492.8 14.9 n/a  

TSS Reduction (EOS lbs/yr) 213,915.3 183,800.9 122,206.5 37,708.0 557,630.7 

Milestone 2 -
2031 

# of Projects 3 59 2 401 465 

Area or Length Treated 373.3 237.8 3,184.3 96.0 n/a 

TSS Reduction (EOS lbs/yr) 1,382,335.6 1,187,733.9 789,706.6 243,671.9 3,603,448.0 

Target Year -
2036 

# of Projects 4 118 3 607 732 

Area or Length Treated 564.9 359.8 4,818.9 145.2 n/a 

TSS Reduction (EOS lbs/yr) 2,091,944.4 1,797,445.8 1,195,094.9 368,758.5 5,453,243.6 
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6.2 Loading Allocations and Milestone Targets 
Planning loads for Milestone 1, Milestone 2, and Target Year for the Lower Monocacy River watershed are 
presented in Table 6-4 below. As mentioned in Section 4.2 (see Table 4-4 and Table 4-5), progress is 
already underway with the implementation of strategies throughout the watershed. Based on future 
modeling in the TIPP tool, after implementing the future BMPs described in Section 4.3, Montgomery 
County will meet its phosphorus and sediment SW-WLAs for the Lower Monocacy River watershed by the 
end of FY2036. This planning horizon end date represents the sediment SW-WLA target year since 
sediment treatment requires additional BMPs when compared to the phosphorus SW-WLA, which is 
easier to achieve. It is projected that the phosphorus SW-WLA will be met in 2033, however 
implementation will continue, resulting in additional phosphorus load reductions.  
 
Table 6-4. Lower Monocacy River Watershed Planning and Target Loads for TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 

 Lower Monocacy River 
 TP TSS 
 Year EOS lbs/yr Year EOS lbs/yr 
Impairment Baseline Load 2009 4,260.9 2000 15,855,596.0 
Progress Load 2021 4,135.7 2021 15,840,748.9 

Progress Reductions  124.9  14,847.1 
Milestone 1 Load 2026 4,135.7 2027 15,283,118.2 

Milestone 1 Reductions  124.9  572,477.8 
Milestone 2 Load 2029 3,776.6 2031 11,679,670.2 

Milestone 2 Reductions  483.9  4,175,925.8 
Target Load (SW-WLA)  2,982.4  6,231,249.2 
Target Year Future Load 2033 2,977.9 2036 6,226,426.6 
Target Year Future Reductions  1,282.7  9,629,169.4 

Target % Reduction  30.0%  60.7% 
Future % Reduction 2033 30.1% 2036 60.7% 

Full Plan Implementation 
Future Load 2036 2,003.4 2036 6,226,426.6 

Future Reductions  2,257.2  9,629,169.4 
Future % Reduction* 2036 53.0% 2036 60.7% 

*Full plan implementation meets the target % reduction for sediment; however, this level of implementation 
exceeds the target % reduction for phosphorus.  
 
Figure 6-1 and Figure 6-2 show baseline and progress loads (blue bars) and future loads (orange bars) 
compared to the Lower Monocacy River watershed local TMDL SW-WLAs (red line) for phosphorus and 
sediment, respectively. Figure 6-1 is also showing phosphorus loads at the planning horizon end date (i.e., 
full plan implementation) when the sediment SW-WLA is achieved by the end of FY2036. Future load 
values with full plan implementation out to 2036 results in phosphorus load reductions that are greater 
than what is needed to achieve the SW-WLA. This is a result of the degree of BMP implementation needed 
to achieve the sediment TMDL, which results in additional treatment of phosphorus beyond TMDL 
requirements. 
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Figure 6-1. Progress and Future TP Loads in the Lower Monocacy River Watershed 

 

 
Figure 6-2. Progress and Future TSS Loads in the Lower Monocacy River Watershed 
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7 Load Reduction Evaluation Criteria 
Adaptive management is a critical component of achieving the SW-WLAs required by the Lower Monocacy 
River watershed phosphorus and sediment TMDLs.  
 
Feasibility studies of future strategies may reveal that some existing structures or sites identified for 
retrofitting or enhancement may not be feasible candidates for future projects and may be eliminated 
from consideration. Since many restoration projects will need to be done on private property, lack of 
approval by private property owners may also impact the number and types of projects that can be 
accomplished. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress. The County will continue to track the overall effectiveness of the 
various BMP strategies and will adapt the suite of solutions based on the results. New technologies are 
continuously developed and evaluated to determine their pollutant control efficiencies. The County will 
also continue to monitor changes in regulations and policy that could impact the program. 
 
Progress will be measured through three approaches: tracking implementation of management measures, 
estimating load reductions through modeling, and tracking overall program success through long term 
monitoring. Planning targets will be re-evaluated against progress and revised to ensure that Montgomery 
County is on track to meet established goals. Progress assessments are completed annually and reported 
to MDE with the County’s annual report. 
 
7.1 Tracking Implementation of Management Measures 
Implementation will be measured by determining whether the targets for implementation shown in Table 
6-3 are achieved according to the milestone schedule presented. Montgomery County implements a 
comprehensive stormwater management program and is building a system to centralize the tracking of 
projects and program implementation. New BMPs constructed through new development and 
redevelopment projects are entered into the County’s BMP database as they come on-line are transferred 
into the County’s stormwater BMP inspection program. Montgomery County DEP and DOT are responsible 
for implementing water quality improvement projects (i.e., restoration and retrofit projects) through the 
capital improvement program or CIP. Additional water quality improvement programs, such as voluntary 
BMP implementation through the RainScapes and Watershed Grant programs, street sweeping, inlet 
cleaning and tree planting are also implemented by DEP and DOT. 
 
Countywide Stormwater TMDL Implementation Plan 

As a requirement of the NPDES MS4 permit, the County must develop a Countywide Stormwater TMDL 
Implementation Plan for all TMDLs and SW-WLAs. The Plan is to be updated annually to document 
progress towards each TMDL SW-WLA and provide updates to projects, programs, costs, and schedules. 
The County is in the process of updating almost all of its TMDL Implementation Plans to address comments 
received from MDE. The first Countywide Stormwater TMDL Implementation Plan will be submitted with 
the FY23 annual report. The permit requirements for Countywide Stormwater TMDL Implementation Plan 
developed are as follows: 
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Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.3.) 

3.  For all TMDLs and WLAs listed in Appendix A, the County shall annually document, in one 
Countywide Stormwater TMDL Implementation Plan, updated progress toward meeting these TMDL 
WLAs. This Countywide Stormwater TMDL Implementation Plan shall include: 

a. A summary of all completed BMPs, programmatic initiatives, alternative control practices, or 
other actions implemented for each TMDL stormwater WLA; 

b. An analysis and table summary of the net pollutant reductions achieved annually and 
cumulatively for each TMDL stormwater WLA; 

c. An updated list of proposed BMPs, programmatic initiatives, and alternative control 
practices, as necessary, to demonstrate adequate progress toward meeting the 
Department’s approved benchmarks and final stormwater WLA implementation dates; and 

Annual NPDES Reporting 

As a requirement of the NPDES MS4 permit described in Section 1.1.1, the County must submit on or 
before December 31 each year a progress report documenting implementation of the NPDES stormwater 
program during the prior fiscal year. The permit requirements for annual reporting are as follows (items 
in bold font directly relate to elements of the load reduction evaluation criteria): 
 

Annual Progress Reports (Permit Part V.A.1.) 

a. An executive summary on the status of implementing the County’s MS4 programs that are 
established as permit conditions including: 

i. Permit Administration 
ii. Legal Authority 

iii. Source Identification 
iv. Stormwater Management 
v. Erosion and Sediment Control 

vi. Illicit Discharge Detection and Elimination 
vii. Property Management and Maintenance 

viii. Public Education 
ix. Stormwater Restoration 
x. Countywide Stormwater TMDL Implementation Plan 
xi. Assessment of Controls 

xii. Program Funding 
b. A narrative summary describing the results and analyses of data, including monitoring data that 

is accumulated throughout the reporting year 
c. Expenditures for the reporting period and the proposed budget for the upcoming year 
d. A summary describing the number and nature of enforcement actions, inspections, and public 

education programs 
e. The identification of water quality improvements and documentation of attainment and/or 

progress toward attainment of schedules, benchmarks, deadlines, and applicable stormwater 
WLAs developed under EPA approved TMDLs; and, 

f. The identification of any proposed changes to the County’s program when stormwater WLAs 
are not being met 
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The County’s MS4 data are currently being transitioned to a centralized geodatabase that will facilitate 
reporting in MDE’s new NPDES schema (version 2 Draft Updates, November 2021). Elements of the 
database include feature classes and associated tables that store and report to MDE the County’s urban 
BMP restoration projects. MDE and the Chesapeake Bay Program use the data for larger scale Bay 
modeling and TMDL compliance tracking. The relevant database features include: 
 

• AltBMPLine - stream restoration, shoreline restoration, outfalls 
• AltBMPPoint – septic system practices (pump-out, upgrades, connections) 
• AltBMPPoly – tree planting, street sweeping, storm drain cleaning, impervious removal 
• BMP – stormwater BMPs (bioretention, filtering practices, infiltration practices, wet ponds etc.) 

 
Financial Assurance Plan Reporting 

The County’s FAP outlines the County’s financial ability to meet its impervious surface restoration 
obligations and is another mechanism of reporting to MDE. The FAP demonstrates the County’s ability to 
fund projects which will reduce pollutants of concern and make measurable progress towards improving 
water quality. Montgomery County’s FY2020 FAP was submitted to MDE in April of 2021. The FY2022 FAP 
is currently being developed and will be submitted with the FY2022 MS4 annual report. 
 
7.2 Tracking Load Reductions through Modeling 
The County performs modeling annually to evaluate load reductions and progress towards meeting SW-
WLA goals. The load reductions are reported in the County’s NPDES annual report, as described above. 
These progress assessments allow the reevaluation of management plans, and adjustments are made as 
technologies and efficiencies change, programs mature, and regulations are put in place. The County will 
model load reductions for the Lower Monocacy River watershed using the TIPP spreadsheet tool, as 
described in Section 4.1 of this plan. Modeled load reductions of current progress and future 
implementation will be compared against benchmarks and implementation will be adjusted accordingly.  
 
7.3 Tracking Overall Program Success through Monitoring 
The ultimate test of program success is monitoring to assess any changes in water quality. This assessment 
is done using trends identified through the long-term monitoring program described below in Section 9. 
TMDL compliance status will be evaluated to determine if the restoration plan needs to be updated. If it 
is found during the evaluation of BMP implementation and load reductions that the milestone targets are 
no longer being met, revisions to the plan may be necessary. 
 
7.4 Adaptive Management Process 
This Implementation Plan is an important first step; however, the NPDES MS4 permit calls for an iterative 
and adaptive plan for implementation. The County will follow an adaptive management process guided 
by the information feedback loops shown in Figure 7-1 to evaluate implementation of this plan. Once the 
plan is reviewed and approved by MDE, the County will immediately begin implementing the outlined 
strategies. The County will monitor implementation progress on a regular basis and report progress and 
load reductions achieved to MDE with the NPDES annual report and at milestone intervals. Monitoring 
methods are described in detail in Section 9.  
 
If new methods of stormwater treatment are identified, or better approaches to source control are found, 
the plans can be extended and updated to take these changes into account. Similarly, if some elements 
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of the plans are not as successful as expected, adaptations and improvements will be incorporated in 
future updates. Plans may also change if pollutant removal crediting methods are modified in the future.   
 
When progress modeling shows achievement of the allocated SW-WLAs, the County will develop an 
attainment plan that incorporates a monitoring component that is consistent with the water quality 
criteria specific to designated uses discussed in Section 2.1.2.1. Water quality monitoring and biological 
monitoring consistent with MDE’s designated use and water quality criteria assessment methodologies 
will be implemented at that time.   
 

 
 
 
 
8 BMP Inspection and Maintenance 
Montgomery County has established policies and procedures in place for SWM facility inspection, 
maintenance, and enforcement.  
 
The County’s NPDES MS4 permit requires the County to conduct preventive maintenance inspections of 
all SWM BMPs at least triennially (once every 3 years). The DEP Stormwater BMP Inspection and 
Maintenance (SWIM) Program oversees inspection and maintenance of all SWM BMPs under County 
jurisdiction. The DEP performs structural maintenance on BMPs owned by the County, Montgomery 
County Public Schools (MCPS), and Maryland National Capital Park and Planning Commission (M-NCPPC), 
as well as structural and nonstructural maintenance on ESD practices located on County property and in 
County ROW. DEP is also responsible for performing structural maintenance on private practices where 
maintenance responsibility has been transferred to the County (the private property owner remains 
responsible for nonstructural maintenance). Property owners are responsible for providing all 
maintenance on ESD BMPs on their property. 
 
The DEP oversees inspection of all SWM BMPs both publicly and privately owned, under County 
jurisdiction. The following inspections are tracked and reported in each MS4 Annual Report: triennial 
inspections; annual inspections for certain BMPs; Water Quality Protection Charge (WQPC) inspections by 
single-family residential (SFR) property owners for WQPC credit; unscheduled inspections for compliance, 
enforcement, and in response to complaints; and maintenance inspections. In addition to inspections, the 

Figure 7-1. Adaptive Implementation Cycle 
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DEP SWIM Program oversees structural and nonstructural maintenance of all SWM BMPs under the 
County’s jurisdiction. 
 
The DEP also oversees inspection and maintenance of alternative BMPs such as stream restoration 
projects. MDE requires inspection of credited stream restoration projects once every five years (MDE, 
2021b). The County’s current goal is to inspect and document the current conditions of all streams 
restored under the County’s 2001 and 2010 MS4 permits and to identify and prioritize resultant 
maintenance recommendations. After transitioning to MDE’s new NPDES schema, DEP will include 
pass/fail condition in addition to the inspection dates that are already reported. This will be reported 
annually on a fiscal year basis to MDE. Additional information gathered during inspections will be used to 
identify maintenance actions and priorities necessary to retain restoration credit and maintain permit 
compliance along with project stability and functionality. 
 
9 Monitoring 
According to the General Guidance for Local TMDL Stormwater Wasteload Allocation (SW-WLA) 
Watershed Implementation Plans (WIPs) (MDE, 2022a) attainment of TMDL requirements can be defined 
via two primary means, resulting in the development of an attainment plan:  
 

1. Documented achievement of WLAs via implemented practices and modeling exercises. 
2. Documented achievement of water quality criteria consistent with MDE published assessment 

methodologies. 
 
Pollutant load modeling will estimate achieving required load reductions through the planned strategies 
discussed in Section 4.3 and will be the method to show that the County is meeting the SW-WLA loads for 
sediment and phosphorus in the Lower Monocacy Montgomery County watershed. Monitoring data will 
be required to demonstrate attainment of water quality standards. Official monitoring for Integrated 
Report assessments and impairment status is the responsibility of the State; however, the County has on-
going and planned monitoring programs that will supplement the State’s efforts.  
 
To determine the monitoring approach, it is important to review the originally identified impairment and 
the initial impaired waters listing. In 2002, the State began listing biological impairments on the Integrated 
Report, at the 8-digit scale, based on a percentage of stream miles degraded and whether they differ 
significantly from a reference condition watershed (<10% stream miles degraded). The biological listing is 
based on Benthic and Fish Indices of Biotic Integrity (BIBI/FIBI) results from wadeable streams from 
assessments conducted by the MBSS.  
 
Lower Monocacy Montgomery County was listed in Maryland’s Integrated Report of Surface Water 
Quality as a Category 5 listing (in need of a TMDL) as impaired for both nutrients and suspended sediment 
in 1996 and biological community impacts in 2002. The 1996 sediment listing was refined to a listing for 
total suspended solids in 2008. The impairments and listings are for non-tidal streams. 
 
MDE then utilized its Biological Stressor Identification (BSID) process to identify the probable or most likely 
causes of poor biological conditions. The BSID identified that biological communities in the watershed are 
likely degraded due to orthophosphates and nitrogen but determined that excess nitrogen is likely not 
the cause of the biological impairment. The results also indicated biological degradation due to sediment 
and in-stream habitat related stressors. The BSID confirmed that the development and implementation 
of sediment and total phosphorus TMDLs are the appropriate management actions to address the impacts 



Lower Monocacy River Watershed Phosphorus and Sediment TMDL Implementation Plan 2022 

 

51 Montgomery County DEP 

 

to the watershed’s biological communities. Based on the biological impairment and subsequent TMDL 
analysis, monitoring programs focused on biological condition and in-stream habitat should be the focus.   
 
The monitoring elements described in the following sections focus on biological monitoring and are based 
on several regulatory drivers and MDE guidance documents. County monitoring programs related most 
directly to TMDL progress tracking are those completed for elements of the County’s MS4 NPDES permit 
under Section IV.G – Assessment of Controls – which include BMP Effectiveness Monitoring and 
Watershed Assessment and Trend Monitoring. These two monitoring strategies are included in MDE’s 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022c) and are 
referenced as the minimum monitoring strategy to be used for TMDL related progress monitoring. The 
two elements are further described with more specific detail in the 2021 MS4 Monitoring Guidelines: BMP 
Effectiveness and Watershed Assessments (MDE 2021f).  
 
In addition, there are other ongoing County monitoring efforts to monitor the stability and function of 
restoration projects and to work collaboratively with partner programs. As progress is made towards 
meeting the SW-WLA the County will continue to review its monitoring strategies and adapt them as 
needed to meet the goals of the TMDL program. 
 
The following sections describe the primary and other monitoring strategies related to TMDL compliance.  
 
9.1 BMP Effectiveness Monitoring 
BMP Effectiveness Monitoring is an MS4 permit component that uses measures of biology, physical 
condition, and chemical water quality sampling to monitor pre- and post-implementation conditions to 
detect changes over time in response to the implementation of restoration and water quality treatment 
BMPs.   
 
Up to the end of 2022 the County was using outfall and instream monitoring at the Breewood Watershed 
Restoration Project to satisfy this permit condition (which was termed Watershed Restoration Assessment 
in the previous permit). The Breewood Tributary is located in the Anacostia River watershed. Under the 
current MS4 permit, Montgomery County is opting to complete the Breewood study and then take the 
permit given option of paying into the Chesapeake Bay Trust’s Pooled Monitoring program in lieu of 
conducting BMP Effectiveness monitoring. 
 
9.2 Watershed Assessment and Trend Monitoring 
Montgomery County Department of Environmental Protection has monitored fish, benthic 
macroinvertebrates, and habitat conditions in streams across the County since 1995 to document current 
stream and watershed conditions and to track changes over time.  Fish and benthic macroinvertebrate 
data are entered into a multi-metric Index of Biological Integrity (IBI).  These IBIs have been calibrated to 
local streams and are used to indicate stream ecosystem health.  DEP uses the MBSS monitoring protocols 
for the collection of benthic macroinvertebrates, fish, and qualitative habitat assessments.  DEP also uses 
the EPA’s Rapid Bioassessment Protocol qualitative habitat assessment to supplement the MBSS habitat 
assessment.   
 
In 2022, DEP modified the monitoring site selection protocols to comply with new MS4 Watershed 
Assessment Monitoring requirements included under Section IV.G.2.a-b of County’s MS4 NPDES permit. 
Specifics of the monitoring, including site selection methods, number of sites, and field methods are 
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described in further detail in the 2021 MS4 Monitoring Guidelines: BMP Effectiveness and Watershed 
Assessments (MDE 2021f) which is referenced in the permit. 
 
Changes to the County’s biological monitoring program included: 
 

• Shifting to the Maryland DNR 12-digit watersheds as a primary sampling unit.  
• Using the GRTS package to select monitoring locations along 1:24,000’ NHD+ stream layer within 

Montgomery County.   
• Collection of MBSS “summer” qualitative habitat metrics during both spring and summer to 

provide appropriate data to MDE.   
• No longer using rotational sampling by sampling all County 12-digit watersheds annually. 

 
These changes within the biological monitoring program align with MDE’s required elements and will 
allow for MDE’s use of the data to fill data gaps and support State level documentation of stream and 
watershed conditions. Data will be used to supplement State data for the Integrated Report of Surface 
Water Quality and BSID analysis.  
 
These biological measures, used first in the process to identify stream segments and watersheds for  listing 
on Maryland’s Impaired Waters list (303(d)) and ultimately for TMDLs, are also used to identify areas that 
meet water quality and biological condition standards and are candidates for removal from the impaired 
waters list, or de-listing. MDE published a Delisting Methodology for Biological Assessments in Maryland 
Integrated Report (MDE, 2021g) that details the sampling design, frequency, density, and Index of Biotic 
Integrity (IBI) scoring necessary to de-list at multiple scales including subwatershed and stream segment.  
 
Montgomery County intends to review existing methodologically approved biological data collected by 
the County’s programs and data collected in the County by MDE or MBSS to identify sites, stream reaches, 
and subwatersheds that potentially meet the de-listing criteria, which is generally defined as having good 
quality benthic IBI and fish IBI scores (>3.0 using MBSS methods) in at least two consecutive sampling 
events occurring within the previous 10-year period in non-Tier II segments. The County will work jointly 
with MDE to review potential areas, determine if they are candidates, and decide what, if any, additional 
monitoring data may be needed to supplement existing records. MDE likewise, will be reviewing data 
collected by the State and data collected by the County fulfillment of the Watershed Assessment and 
Trend monitoring element of the NPDES MS4 Permit to detect trends in subwatershed health and identify 
areas for de-listing. 
 
9.3 Other Monitoring 
9.3.1 Restoration Monitoring 

Monitoring the stability and success of restoration activities, including stream restoration, is often a 
requirement of the MDE and USACE joint permit for the Alteration of Floodplain, Waterway, Tidal or 
Nontidal Wetlands in Maryland. The permit typically requires monitoring several success criteria related 
to flow classification, vertical and lateral stability, habitat, wetlands (if applicable), and vegetative and 
invasive species cover during a baseline pre-construction period and for 5 years after construction is 
complete. Monitoring ensures that the goals of the project are being met and provides an opportunity to 
identify and correct issues related to stability, hydrology, and/or biology. As noted in Section 8, the County 
also conducts routine triennial verification and maintenance inspections of all BMPs including completed 
restoration projects. 
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10 Public Participation / Education 
Public outreach and stewardship play an important role in improving water quality conditions. The County 
is committed to continuing and expanding programs and activities to educate and involve the community, 
with focused efforts to provide outreach to culturally diverse communities. The public is also involved in 
the development of TMDL implementation plans through a 30-day comment period process.  
  
10.1 County Outreach Efforts 
Public outreach and education programs are important to reduce stormwater pollution and the County 
continues to operate and expand those programs and activities. The County uses several approaches and 
community platforms to reach residents and provide education on environmental issues and County 
efforts, including: 
 

• Montgomery County Call Service Center MC311 — A compliance hotline for public reporting of 
spills, illegal dumping, and suspected illicit discharges. 

• AskDEP – An online/email method for the public to contact DEP with questions or issues they 
are facing. The program is similar to MC311, but goes directly to DEP. 

• My Green Montgomery — An online educational portal which serves as the news and 
communication platform for DEP. In FY2021, 149 blogs were posted and reached 125,935 users.  

• Newsletters — My Green Montgomery monthly e-newsletter, RainScapes Gazette, and 
RainScapes Gazzette for Landscape Professionals are communication tools to share information 
about DEP programs.  

• Montgomery County DEP Website — The County’s website serves as a way to educate and 
communicate with the public. In FY2021, top water website pages visited include public water 
supply, well and septic, RainScapes, and stormwater maintenance.  

• Social Media — Facebook, Twitter, Instagram, YouTube, and Flickr are utilized to provide 
engaging water focused content and videos, including the Salt-Wise campaign and a Holiday Gift 
Outside the Box campaign on recycling, reusing, and reducing plastic bag usage during the 
holidays.  

• Montgomery County GreenFest Website — Greenfest was held virtually in FY2021, but the 
website provided various activities and workshops to 8,732 users.  

• Stream Stewards — The Stream Stewards program involves activities such as volunteer cleanups, 
storm drain art, and participation in trainings and promotes community watershed ambassadors 
and keepers. 

• RainScapes Outreach – DEP’s RainScapes promotes and implements small-scale stormwater 
control and infiltration projects on residential, institutional, and commercial properties. The 
program has installed rain garden and conservation landscapes at public schools, improving 
watershed and environmental literacy for teachers and students. Trainings are provided for local 
designers and contractors with a focus on managing drainage challenges. RainScapes materials 
are also widely shared with watershed groups, civics associations, HOA property managers, and 
faith-based organizations.  

• Other Community Events – DEP is represented at various county events throughout the year, 
allowing an opportunity for county residents to ask questions and learn more about the programs 
and services that DEP provides. 

• Restoration Project Public Meeting – For every restoration project, DEP holds at least one public 
meeting for the communities where the project is located. These are public meetings to inform 
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residents and business about the project, impact to community during construction, and long 
term maintenance of the project. 

 
The County maintains an outreach database to track outreach activities across multiple DEP programs. 
This database allows the County to maximize the effectiveness of outreach efforts and coordinate events 
that occur in close proximity or timeframe, allowing for enhanced outreach. Event type, location, 
watershed, date, number of impressions, volunteer participation, topics covered, and media coverage are 
all tracked.  
 
10.2 Public Comment Period 
Part 4.F.4 of the County’s NPDES MS4 permit outlines requirements for public involvement in the 
development of TMDL stormwater implementation plans.  
 
Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.4.) 

4.  Montgomery County shall provide continual outreach to the public and other stakeholders, including 
other jurisdictions or agencies holding stormwater WLAs in the same watersheds, regarding its TMDL 
stormwater implementation plans. Montgomery County shall solicit input from the public, collaborate 
with stakeholders, and incorporate any relevant comments that can aid in achieving local stormwater 
WLAs. To allow for public participation, Montgomery County shall: 

a. Maintain a list of interested parties for notification of TMDL development actions;  
b. Provide notice on the County’s webpage outlining how the public may obtain information on the 

development of TMDL stormwater implementation plans and opportunities for comment;  
c. Provide copies of TMDL stormwater implementation plans to interested parties upon request;  
d. Allow a minimum 30-day comment period before finalizing TMDL stormwater implementation 

plans; and  
e. Document in final TMDL stormwater implementation plans how the County provided public 

outreach and adequately addressed all relevant comments. 

As stated in Section 1.1.1., this Lower Monocacy River Phosphorus and Sediment TMDL Implementation 
Plan has been updated to address comments from MDE. As a result, the plan is being submitted to MDE 
prior to being released for public comment. This will help ensure that MDE’s comments have been fully 
addressed and that the plan meets their expectations before seeking public input. 
 
Figure 10-1 below describes key steps in the County’s implementation plan submittal process and how 
comments received by both MDE and the public are recorded and incorporated into the plan. 
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County implementation plans for current TMDLs are submitted to MDE within one year of the 
effective date of the current NPDES MS4 permit. 
 
Implementation plans developed for a new TMDL are submitted to MDE within one year of 
EPA’s approval of the TMDL document.  
 

MDE provides the County with comments. MDE comments are recorded internally at the 
County. The County submits a revised implementation plan to MDE accompanied with a 
comment/response document. 

The final implementation documents are posted on the 
County’s website at: 
https://www.montgomerycountymd.gov/water/stormwater/
county-implementation-strategy.html 

Figure 10-1. County Implementation Plan Submittal Process 

Comments received are taken into consideration and modifications to the County’s plans are 
made where appropriate. Appendix C of this plan provides documentation of comments 
received and the County responses to these comments.  
 
 

Draft plans are posted for a 30-day public review and comment period on the County’s 
website. 

https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
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Appendix A 
Phosphorus and Sediment Reduction from Stormwater BMPs and Restoration Practices 

(as reported in the ‘TN TP TSS Efficiency BMPs’ tab of the TIPP) 
 

BMP Short Name BMP Full Name TP 
Reduction 

TSS 
Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 10.0% 21.0% 

SCP2 Advanced Sweeping Technology - 1 pass/week 8.0% 16.0% 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 5.0% 11.0% 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 3.0% 6.0% 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 2.0% 4.0% 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 1.0% 2.0% 

SCP7 Advanced Sweeping Technology - spring 1 pass/1-2 weeks else monthly 4.0% 7.0% 

SCP8 Advanced Sweeping Technology - fall 1 pass/1-2 weeks else monthly 5.0% 10.0% 

SCP9 Mechanical Broom Technology - 2 pass/week 0.0% 1.0% 

SCP10 Mechanical Broom Technology - 1 pass/week 0.0% 0.5% 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 0.0% 0.1% 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 85.0% 90.0% 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 75.0% 80.0% 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 45.0% 55.0% 

Bioswale Bioswale 75.0% 80.0% 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 10.0% 10.0% 

ExtDryPonds Dry Extended Detention Ponds 20.0% 60.0% 

UrbFilterRR Filter Strip Runoff Reduction 54.0% 56.0% 

UrbFilterST Filter Strip Stormwater Treatment 0.0% 22.0% 

Filter Filtering Practices 60.0% 80.0% 

ImperviousDisconnection Impervious Disconnection to amended soils 14.6% 15.6% 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 85.0% 95.0% 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 85.0% 95.0% 

AdvancedGI Advanced Grey Infrastructure Nutrient Discovery Program (IDDE) 0.2% 0.0% 

PermPavSVNoUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, no underdrain 80.0% 85.0% 

PermPavSVUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, underdrain 50.0% 70.0% 

PermPavSVUdCD Permeable Pavement w/ Sand, Veg. - C/D soils, underdrain 20.0% 55.0% 

PermPavNoSVNoUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, no underdrain 80.0% 85.0% 

PermPavNoSVUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, underdrain 50.0% 70.0% 

PermPavNoSVUdCD Permeable Pavement w/o Sand, Veg. - C/D soils, underdrain 20.0% 55.0% 
RR Stormwater Performance Standard-Runoff Reduction SW curve equations 

ST Stormwater Performance Standard-Stormwater Treatment SW curve equations 

ForestBufUrbanEff Urban Forest Buffer Upland Acres 50.0% 50.0% 

VegOpChanNoUdAB Vegetated Open Channels - A/B soils, no underdrain 45.0% 70.0% 

VegOpChanNoUdCD Vegetated Open Channels - C/D soils, no underdrain 10.0% 50.0% 

WetPondWetland Wet Ponds and Wetlands 45.0% 60.0% 

SepticDeCon Septic Denitrification-Conventional 0% 0% 
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BMP Short Name BMP Full Name TP 
Reduction 

TSS 
Reduction 

SepticDeEnhance Septic Denitrification-Enhanced 0% 0% 

septiceffenhance Septic Effluent - Enhanced 0% 0% 

SepticPump Septic Pumping 0% 0% 

SepticSecCon Septic Secondary Treatment Conventional 0% 0% 

SepticSecEnhance Septic Secondary Treatment Enhanced 0% 0% 

SepticConnect Septic Connection 0% 0% 

Stream Restoration Stream Restoration Default Planning Rates 0.068 lbs/ft 248 lbs/ft 

Shoreline Management Shoreline Management 0.061 lbs/ft 164 lbs/ft 

UrbanNMMdCA Nutrient Management Maryland Commercial Applicators 0.0% 0.0% 

UrbanNMMdDIY Nutrient Management Maryland Do It Yourself 0.0% 0.0% 

UrbanNMPlan Nutrient Management Plan 4.5% 0.0% 

UrbanNMPlanHR Nutrient Management Plan High Risk Lawn 10.0% 0.0% 

UrbanNMPlanLR Nutrient Management Plan Low Risk Lawn 3.0% 0.0% 

NO Floating Treatment Wetland 0% Coverage of Pond 0.0% 0.0% 

FTW1 Floating Treatment Wetland 10% Coverage of Pond 1.6% 2.3% 

FTW2 Floating Treatment Wetland 20% Coverage of Pond 3.3% 4.7% 

FTW3 Floating Treatment Wetland 30% Coverage of Pond 4.9% 7.0% 

FTW4 Floating Treatment Wetland 40% Coverage of Pond 6.5% 9.2% 

FTW5 Floating Treatment Wetland 50% Coverage of Pond 8.0% 11.5% 
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Appendix B 
   Lower Monocacy River Future Implementation Project List 

 
 

8 Digit Watershed Name Construction 
Purpose MDE BMP Description Unit Treatment Status 

Projected 
Implementation 

Year 

Lower Monocacy River REST Stream Restoration Linear Feet 8,496.0 TBD - additional  

Lower Monocacy River REST Forest Planting Acres Planted 125.0 TBD - additional  

Lower Monocacy River REST 
Riparian Forest 
Planting 

Acres Planted 121.1 TBD - additional  

Lower Monocacy River REST Tree Planting Trees Planted 1,000.0 TBD - additional  

Lower Monocacy River REST Stormwater BMPs - RR DA Acres 152.7 TBD - additional  

Lower Monocacy River CONV Stormwater BMPs - ST DA Acres 996.0 TBD - additional  
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Appendix C 
Public Comment Period Documentation – To be added once complete 

 
 
 
 
 
 



 

  

Appendix G5  
Potomac River Montgomery County Watershed Total Maximum 

Daily Load Stormwater Wasteload Allocation Implementation 
Plan for Sediment and associated TIPP spreadsheet 
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1 Introduction 
1.1 Background and Purpose 
The Montgomery County Department of Environmental Protection (DEP) Watershed Restoration Division 
(WRD) is updating implementation plans to address local water quality impairments for which a Total 
Maximum Daily Load (TMDL) has been established by the Maryland Department of the Environment 
(MDE) and approved by the U.S. Environmental Protection Agency (USEPA or EPA). A TMDL establishes a 
maximum load of a specific pollutant of concern or stressor that a waterbody can assimilate and still meet 
water quality standards (WQS) for its designated use class.  
 
Under the Federal Clean Water Act (CWA), the State of Maryland is required to assess and report on the 
quality of waters throughout the state. Where Maryland’s WQS are not fully met, Section 303(d) requires 
the state to list these water bodies as impaired waters. The State is then required to develop a TMDL for 
each pollutant of concern for the listed impaired waters. Following development of the TMDL, 
jurisdictions with responsibility for the pollutants and the impaired waters are required to develop a plan 
(Watershed Implementation Plan) to meet the goals of the TMDL. See Section 1.1.1 for more details.  
 
The Potomac River Montgomery County watershed (Figure 1-1), has several impaired water listings in 
Maryland’s Final Combined 2020-2022 Integrated Report of Surface Water Quality (303(d) list and 305(b) 
Report; MDE, 2022b) as described in more detail in Section 2.1.2.3 of this plan. The Potomac River 
Montgomery County sediment TMDL applies to several jurisdictions including Montgomery and Frederick 
Counties, and Maryland Department of Transportation State Highway Administration (MDOT SHA), which 
all hold Phase I Municipal Separate Storm Sewer System Discharge Permit (MS4) permits, in addition to 
Phase II stormwater entities, including federal lands, parks, and other land not under jurisdiction of the 
Phase I MS4 permittees. This plan will specifically address the Potomac River Montgomery County 
watershed sediment TMDL under the responsibility of Montgomery County.  
 
Responsibility for the Potomac River Montgomery County watershed sediment reductions is divided 
among the contributing jurisdictions, listed above. The TMDL loading targets, or allocations, are also 
divided among the pollution source categories, which in this case includes non-point sources (termed load 
allocation or LA) and point sources (termed waste load allocation or WLA). The WLA consists of loads 
attributable to regulated process water or wastewater treatment and to regulated stormwater. For the 
purposes of the TMDL and consistent with implementation of the National Pollutant Discharge Elimination 
System (NPDES) MS4, stormwater runoff from MS4 areas is considered a point source contribution. This 
stormwater wasteload allocation (SW-WLA) is the primary focus of the planning effort documented in this 
implementation plan. 
 
MDE’s General Guidance for Local TMDL (Total Maximum Daily Load) Stormwater Wasteload Allocation 
(SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022a) calls for an iterative and adaptive 
approach for implementation. If new methods of stormwater treatment are developed, or better 
approaches to source control are found subsequent to the development of the plan, the County’s strategy 
can be revised to incorporate the changes. Similarly, if some elements of the plan do not achieve the 
expected reductions in loads, adaptations and improvements can be implemented and reported in annual 
progress updates. The County’s adaptive management process is further described in Section 7.4 of this 
plan. 
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Figure 1-1. Location of Potomac River Montgomery County Watershed
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1.1.1 NPDES MS4 Permit Requirements 

The County’s initial NPDES MS4 permit was issued on March 15, 1996 and was renewed on February 15, 
2010. In January 2012, the Countywide Coordinated Implementation Strategy (CCIS; Montgomery County, 
2012) was submitted by the County to MDE to meet the 2010 MS4 permit’s three major requirements 
including: watershed restoration that targets runoff management; bacteria, sediment, and nutrient 
reductions required to meet TMDL SW-WLAs assigned to the Montgomery County MS4 and approved by 
EPA; and, trash and litter management. The CCIS also incorporated information pertinent to effectively 
include stakeholders in watershed restoration.  
 
On September 17, 2018, the County received conditional approval from MDE of the TMDL implementation 
strategies included in the CCIS, with final approval conditional on the County submitting separate 
watershed-specific implementation plans that more clearly address the following key elements: 

1. Baseline load estimates and associated calculations, current progress load assessments, and 
projected implementation scenario load assessments, 

2. Enumeration of specific planned implementation actions in an accounting format, 
3. Schedule of compliance indicating the end dates for achievement of the total required load 

reductions and regular milestones prior to those end dates. 
 
Montgomery County’s current NPDES MS4 permit (20-DP-3320, MD0068349; MDE 2021a), issued in its 
final form by MDE on November 5, 2021, requires the County to address all outstanding comments on 
TMDL implementation plans needed for MDE approval of the plans. An excerpt from the current permit 
is included here. 
 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.1.) 

1. Where Montgomery County has submitted an implementation plan for a TMDL identified in 
Appendix A and that plan has yet to be approved, the County shall, within one year of the effective 
date of this permit, address all outstanding comments needed for the Department’s approval of the 
plan. 

This updated plan addresses MDE’s September 17, 2018 comments and provides the loading targets, 
recommended management measures, load reduction estimates, schedule, milestones, cost estimates 
and funding sources, and the tracking and monitoring approaches to meet the sediment SW-WLA assigned 
to the Montgomery County Municipal Separate Storm Sewer System in the Potomac River Watershed. 
 
The County’s 2021 permit also includes a new impervious restoration requirement (Part IV.E) which states: 
“By November 4, 2026, Montgomery County shall commence and complete the restoration of 1,814 
impervious acres that have not been treated to the MEP by implementing stormwater BMPs, 
programmatic initiatives, or alternative control practices in accordance with the 2021 Accounting 
Guidance.” MDE included an annual restoration benchmark schedule to achieve the impervious 
restoration requirement by the end of the permit term and a requirement to submit with each annual 
report a list of best management practices (BMPs) to be completed in the following year to work toward 
meeting the impervious restoration benchmarks. Although this TMDL implementation plan does not 
directly address the County’s impervious restoration requirement, restoration BMPs implemented for 
TMDL compliance will also provide restoration credit towards the impervious restoration goal; and, 
conversely, BMPs implemented for impervious restoration will also provide load reductions towards 
achieving the TMDL SW-WLAs. 
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1.1.2 Watershed Delineation 

The Potomac River Montgomery County watershed is located in the southern and western portion of 
Montgomery County, Maryland (Figure 1-1). The watershed drains directly into the Potomac River, which 
runs along the southern and western extent of the County, and ultimately drains to the Chesapeake Bay. 
The watershed is entirely contained with Montgomery County. Barnesville and Pooleville are located at 
the western portion of the watershed, Gaithersburg is located in the north-central portion of the 
watershed, and Bethesda is located in the southern portion of the watershed (Figure 1-2).  
 
The Potomac River Montgomery County watershed is approximately 79,787 acres (124.7 square miles) in 
area and contains approximately 331.5 total miles of streams, based on the National Hydrography Dataset 
High Resolution 1:24,000 scale (NHD Plus HR) stream data.  The watershed includes several named 
streams, including Broad Run, Horsepen Branch, Muddy Branch, Watts Branch, Rock Run, and Little Falls 
Branch.  
 
1.2 Allocated and Future Loads Summary 
This Implementation Plan addresses the sediment SW-WLA assigned to the Montgomery County MS4 in 
the Potomac River Montgomery County watershed. Additional SW-WLAs for the Potomac River 
Montgomery County watershed TMDLs are assigned to other Phase I MS4s (Frederick County and MDOT 
SHA), as well as to a number of smaller Phase II MS4 entities, and the County plans to coordinate and 
collaborate with the other MS4s in the watershed as it relates to BMP implementation and maintenance. 
The following is the TMDL document for sediment, which identifies the SW-WLA and associated pollutant 
reductions assigned to Montgomery County’s MS4 and are addressed in this plan: 
 

• Total Maximum Daily Load of Sediment in the Potomac River Montgomery County Watershed, 
Montgomery and Frederick Counties, Maryland – EPA Approval Date: June 19, 2012 (MDE, 2011) 

 
 
The required Potomac River Montgomery County watershed sediment (TSS) TMDL target percent 
reduction, as defined by the TMDL, is shown in Table 1-1 below along with milestones and target years 
determined by the County through the planning process. 
 
Table 1-1. Potomac River Montgomery County Watershed Local TMDL Milestone and Target Years 

TMDL Watershed - 
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 

Potomac River Montgomery 
County - TSS 2030 2037 2045 36.2% 
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Figure 1-2. Aerial photography (2020) of Potomac River Montgomery County Watershed 
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The TMDL Implementation Progress and Planning (TIPP) spreadsheet tool (MDE, 2021c) was used to 
model baseline, progress, and future loads. The TIPP tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process for development and tracking of local 
TMDL implementation plans. The spreadsheet tool estimates load reductions at various points in the 
watershed planning process, allowing users to assess current progress and future BMP implementation. 
The spreadsheet uses Chesapeake Bay Program Watershed Model Phase 6 (CBP WM P6) Chesapeake 
Assessment Scenario Tool (CAST) 2017d No Action (No BMP) scenario loading rates with disaggregated 
Stream Bed and Bank (STB) loads at the county 8-digit watershed scale. Details of the modeling and load 
calculations are included in Section 4. 
 
Based on MDE guidance, potential increases in the stormwater load since the TMDL baseline year (2005) 
that are attributed to growth in the stormwater sector (i.e., growth in developed land uses) are not 
accounted for in the development of this plan. Local TMDLs are considered met, from a planning and 
pollutant loading accounting perspective, when the load reductions associated with restoration progress 
coupled with the future restoration load reductions exceed the load reduction required. Methods to 
address additional nutrient and sediment loads since the baseline year and potential future loads that 
may result from anticipated growth within County are discussed in Section 2.3. 
 
This section of the plan, including Table 1-2, provides a concise summary of the loads and reductions at 
important timeline intervals including the baseline, 2021 progress, interim milestones, and target year 
planning intervals. These terms and dates are used throughout the plan and are presented and defined 
here to assist the reader in understanding the definitions of each, how they were derived, and to provide 
an overall summary demonstrating the percent reduction required and percent reduction achieved 
through full implementation of this plan. Sediment loads and SW-WLAs are presented as tons/year in the 
Potomac River Montgomery County Sediment TMDL (MDE, 2011) document but will be discussed as 
lbs/year in this implementation plan. Future levels of implementation, by BMP type, are discussed in detail 
in Section 4.3. 
 

• Impairment Baseline Loads: Sediment baseline loads (i.e., land use loads with treatment from 
baseline development and restoration BMPs included) reflecting 2005 conditions in the Potomac 
River Montgomery County watershed were calculated by modeling BMP implementation up to 
baseline year 2005 in the TIPP spreadsheet tool. Baseline loads were used to calculate the target 
load or SW-WLA.  

• FY2021 Progress Loads: Progress loads achieved from restoration BMP implementation after the 
baseline year through Fiscal Year (FY) 2021 (i.e., June 30, 2021) were calculated using the TIPP.  

• Milestone 1 Loads: Future loads that will result from implementation of strategies after FY2021 
through 2030 for the sediment TMDL in the Potomac River Montgomery County watershed.   

• Milestone 2 Loads: Future loads that will result from implementation of strategies after 2030 
through 2037 for the sediment TMDL in the Potomac River Montgomery County watershed. 

• Target % Reduction: Reduction percentages assigned to Montgomery County NPDES regulated 
stormwater point source as noted in the TMDL document.  

• Target Load (SW-WLA):  Because the County’s local TMDLs were developed by MDE under older 
versions of the Chesapeake Bay Program Watershed Model or using a different modeling tool, the 
sediment SW-WLA was translated by the County into TIPP-compatible target loads using the TIPP 
model while maintaining the original percent reductions required in the TMDL (36.2%). Allocated 
loads are calculated from the baseline loads using the TIPP and the following calculation: Target 
Load = Baseline Load – (Baseline Load x Target % Reduction). 
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• Target Year Future Loads: Loads that will result from implementation of this plan. Target year for 
the Potomac River Montgomery County sediment TMDL is 2045. 

• Future % Reduction: The % reduction that is expected to be achieved from implementation of 
this plan. 
 

Table 1-2. Potomac River Montgomery County Watershed Local TMDL Allocated Loads and Future Loads 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.3 Plan Elements and Structure 
This plan is developed within the context of on-going watershed management planning, restoration, and 
resource protection being conducted by Montgomery County.  
 
MDE has prepared several guidance documents to assist municipalities with preparation of TMDL 
implementation plans. This plan is developed following the guidance detailed in the following documents: 

• General Guidance for Developing a Stormwater Wasteload Allocation (SW-WLA) Implementation 
Plan (MDE, 2014) 

• Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated. Guidance for 
National Pollutant Discharge Elimination System Stormwater Permits (MDE, 2021b) 

• General Guidance for Local TMDL Maximum Daily Load Stormwater Wasteload Allocation 
Watershed Implementation Plans (MDE, 2022a) 

• Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) 
Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 
2022c) 
 

This Potomac River Montgomery County implementation plan is organized as follows: 
 

Section 1 Introduction 
 
Section 2 Describes pollutant impacts within the watershed, water quality, biological 
impairment, pollution sources including land use/land cover and impervious surfaces, and current 
programs that mitigate the pollutant loading impacts from new development in the watershed. 
 

 
Potomac River 

Montgomery County 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Impairment Baseline Load 76,092,750 
FY2021 Progress Load 63,448,597 
Milestone 1 Load 62,737,272 
Milestone 2 Load 61,086,748 
Target Load (SW-WLA) 48,547,174 
Target Year Future Load 48,545,319 
Target % Reduction 36.2% 
Future % Reduction 36.2% 
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Section 3 Presents the types of BMPs being implemented or that may be planned in the 
watershed. Each BMP type is listed and defined in this section. The County’s geodatabase is also 
described including definitions of project development statuses and planning tiers used in the 
database and in this plan.  
 
Section 4 Describes the modeling approach in detail and presents the current and future BMP 
implementation and associated load reductions.  
 
Section 5 Describes County financial resources needed to implement the plan and summarizes 
funding sources.  
 
Section 6 Presents the implementation plan schedule with target loads and activities required 
to achieve those targets based on milestone implementation targets. 
 
Section 7 Discusses the County’s system for tracking implementation of management measures, 
reporting requirements to MDE, estimating load reductions through modeling, and tracking 
overall program success through long term monitoring. The County’s adaptive management 
process is also described in this section. 
 
Section 8 Presents the County’s policies and procedures in place for stormwater management 
facility inspection, maintenance, and enforcement.  
 
Section 9 The County’s various monitoring programs are described in this section including 
Countywide biological monitoring, restoration monitoring, water quality monitoring, and 
watershed assessments.  
 
Section 10 Describes the County’s public outreach and education programs, the key steps in 
the County’s implementation plan submittal process, and the public and MDE comment and 
response process. 
 
Section 11 References 

 
The outcome of the planning effort is to provide guidance for the strategic implementation of watershed 
protection and restoration efforts that will meet Montgomery County’s Potomac River local TMDL SW-
WLAs and contribute to meeting water quality standards. Successful implementation of the plan will lead 
to improvements in local watershed conditions and aquatic health. 
 
2 Causes and Sources of Impairment 
This section describes the designated uses, water quality, and biological conditions of the watershed, as 
well as land use and impervious surface data that may help explain the water quality impairments 
currently affecting the watershed.  
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2.1 Impairments 
2.1.1 Pollutant Impacts 

Elevated levels of sediment currently impair the Potomac River Montgomery County watershed as evident 
through the 303(d) listings and local TMDL requirement. Sediment, both from upland and in-stream 
sources, can impact in-stream habitat by covering and filling gravelly and rocky substrate, which is a 
preferred substrate habitat for some aquatic organisms (fish and benthic communities) and necessary for 
some fish species for spawning. This is particularly true in the Piedmont physiographic region, which 
includes the Potomac River Montgomery County watershed, where streams naturally would have a 
gravelly or rocky substrate. Finer clays, silts and sands associated with sediment as a pollutant are more 
mobile and transient and provide less stable and livable space for more sensitive benthic 
macroinvertebrate species by filling the interstitial spaces between larger substrate particles in the 
channel bottom. Increases in sediment loads in channels that cannot adequately transport the load can 
lead to deposition and aggrading streams. These factors often negatively impact channel flow, causing 
additional erosion and increases in flooding, particularly if road crossing capacity is limited by sediment 
accumulation. Suspended sediment in the water column may limit light penetration and prohibit healthy 
propagation of algae and submerged aquatic vegetation. Suspended sediments can cause gill abrasion in 
fish and can limit clarity which impacts aquatic species that rely on sight for feeding. 
 

2.1.2 Water Quality 

2.1.2.1 Use Designations 

According to WQS established by MDE in the Code of Maryland Regulations (COMAR), Surface Water Use 
Designations for the Potomac River Montgomery County mainstem and its tributaries are Use I-P – Water 
Contact Recreation, Protection of Nontidal Warmwater Aquatic Life and Public Water Supply, and Use III-
P – Nontidal Cold Water and Public Water Supply (COMAR 26.08.02.08). Most of the Potomac River 
Montgomery County watershed is designated as Use I-P. Two unnamed tributaries (unnamed tributary to 
Chesapeake and Ohio canal and unnamed tributary to Muddy Branch) are designated as Use III-P. A map 
of designated use class location by County and 8-digit watershed is available on MDE’s website: 
Designated Use Classes for Maryland’s Surface Waters. Sediment TMDLs of non-tidal tributary streams 
address the narrative water quality criteria specific to designated uses for the support of aquatic health 
(COMAR 26.08.02.03-3b).  Use designations of the Potomac River Montgomery County Watershed are 
presented in Table 2-1 (COMAR 26.08.02.02). 
 
  

https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
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Table 2-1. Use Designations of the Potomac River Montgomery County Watershed 

Designated Uses Use I-P Use III-P 

Growth and propagation of fish (not trout), other aquatic 
life and wildlife X X 

Water contact sports X X 
Leisure activities involving direct contact with surface 
water X X 

Fishing X X 
Agricultural water supply X X 
Industrial water supply X X 
Propagation and harvesting of shellfish - - 
Seasonal migratory fish spawning and nursery use - - 
Seasonal shallow-water submerged aquatic vegetation use - - 
Open-water fish and shellfish use - - 
Seasonal deep-water fish and shellfish use - - 
Seasonal deep-channel refuge use - - 
Growth and propagation of trout - X 
Capable of supporting adult trout for a put and take fishery - - 
Public water supply X X 

Source: https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx 
 

2.1.2.2 Tier II High Quality Waters 

Tier II waters are those that have an existing water quality that is significantly better than the WQS 
minimum requirements (MDE, 2021d). Maryland’s antidegradation policy has been promulgated to 
provide implementation of more restrictive planning efforts in areas where Tier II waters have been 
designated to maintain the condition of high-quality waters. This implementation has the greatest 
immediate effect on local government planning due to higher standards for discharge into Tier II waters. 
Currently, Tier II streams are identified according to fish and benthic indices of biotic integrity (IBI). 
Streams listed as Tier II waters will always remain Tier II waters and require antidegradation review if 
permitted activities occur in the watershed.    
 
Based on analysis of MDE Tier II spatial data (as of March 2021), Maryland has designated 263 Tier II 
streams segments. There are no Tier II stream segments within the Potomac River Montgomery County 
watershed.  
 

2.1.2.3 TMDLs and 303(d) Impairments  

TMDLs are established for waterbodies on Maryland’s 303(d) integrated list of impaired waterbodies to 
set pollutant limits to achieve attainment of the designated use. For each combination of waterbody and 
pollutant, the State must estimate the maximum allowable pollutant load, or TMDL, that the waterbody 
can receive and still meet water quality standards. TMDLs are required by the CWA. Category 4a of the 
303(d) list describes impaired waters with a TMDL or other reduction measure already in place. Category 
5 lists impaired waters in need of a TMDL. Maryland’s Final Combined 2020-2022 Integrated Report (MDE, 
2022b) included a new subcategory to Category 5 called Category 5s and includes waterbody impairments 
caused by chloride from road salt. MDE is addressing chloride impairments (5s) using ‘straight-to-

https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx
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implementation’ approaches to expedite chloride reduction practices; therefore, a local TMDL 
implementation plan is not needed for chloride listings.  
 
According to Maryland’s Final Combined 2020-2022 Integrated Report, several segments within the 
Potomac River watershed are listed for water quality impairments. A map of surface water quality 
assessment information found in Maryland’s Combined 2020-2022 Integrated Report is available on 
MDE’s website: Water Quality Assessments (IR) and TMDLs. Category 4a, 5, and 5s listings for the Potomac 
River are included in Table 2-2. Final approved TMDLs within Montgomery County with a SW-WLA are 
shown in bold text.  
 
Table 2-2. Category 4a, 5, and 5s Listings for Montgomery County's Portion of the Potomac River Watershed 

Impairment Applicable Segment – 
Water Type Detail 

303(d) List 
Category 

Year First 
Listed 

TMDL 
Approval 

Date 
Total Suspended Solids 
(TSS) Non-tidal 8-digit watershed 4a 1996 6/19/2012 

PCBs in Fish Tissue River Mainstem 5 2008 TBD 
Sulfate 1st thru 4th order streams 5 2012 TBD 
Chloride 1st thru 4th order streams 5s 2012 N/A 

Final approved TMDLs within Montgomery County with a SW-WLA, shown in bold text 
Category 4a: Impaired waters with a TMDL or other reduction measure in place 
Category 5: Impaired waters in need of a TMDL 
Category 5s: Impaired waters caused by chloride from road salt – ‘straight-to-implementation’ 
Source: Maryland’s Final Integrated Report of Surface Water Quality (MDE, 2022b)  
 

2.1.3 Biological Impairment 

Montgomery County’s streams are home to a diverse community of plants and animals including 
hundreds of species of stream bugs, over 60 species of fish, almost 60 species of reptiles and amphibians, 
nine species of crayfish, and more than ten species of freshwater mussels (Montgomery County, 2022a). 
All of these unique animals live together forming the stream ecosystems throughout Montgomery County. 
Montgomery County DEP has been performing biological monitoring in the Potomac River watershed 
since 1994 using a variety of methods. As part of the County’s watershed monitoring efforts, the Potomac 
River watershed has been divided into nine (9) subwatersheds: Broad Run (BR), Horsepen Branch, (HB), 
Little Falls (LF), Little Monocacy (LM), Muddy Branch (MB), Potomac Direct (PO), Rock Run (RO), and Watts 
Branch (WB).  DEP has compiled a comprehensive data set of habitat, benthic macroinvertebrate, and fish 
data spanning from 1994 through 2021, which contains a mix of both randomly selected site locations and 
sites targeted at a location for a specific monitoring purpose.  While the extensive data set is generally 
comparable to data collected by the Maryland Biological Stream Survey (MBSS), there are some 
differences with the older data, which should be acknowledged: 
 

• Benthic samples collected before 2002 were collected with a kick seine. Starting in 2002 DEP 
began using D-nets to match MBSS field protocols (Kazyak, 2001; DNR, 2007). 

• Benthic subsamples from 2002 through 2015 were subsampled to 200 organisms. Starting in 2016 
DEP began following MBSS laboratory sorting protocols (Boward and Friedman, 2011) and 
subsampled to 120 organisms. 

https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
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• Prior to 2016, organisms in the family Chironomidae were not identified past the family level. 
Starting in 2016 following MBSS laboratory identification protocols (Boward and Friedman, 2011) 
and Chironomids were identified to genus level. 

• Site selection varies 
o Many samples were targeted to monitor specific impacts.  
o Some were randomly selected from a targeted stream reach.  
o Others were stratified by stream order and randomly selected in the Montgomery County 

Tributaries. 
• Most of the randomly selected sites and nearly all the targeted sites were revisited over time for 

trend analysis. 
• From 2010-2016, first order sites were not sampled in summer for fish. 
• From 2016-current, sites with drainage areas smaller than 0.5 square miles are not sampled in the 

summer for fish. 
 
DEP has also developed a Benthic Index of Biotic Integrity (BIBI) specifically for Montgomery County 
streams, that differs slightly from the MBSS BIBI for the piedmont physiographic region.  There are a total 
of eight metrics comprising measures of biological structure and function; each metric is scored either as 
a one (1), three (3), or five (5). The highest possible final score is 40.  
 
Benthic Macroinvertebrates IBI Metrics 
 

• Taxa richness (Total number of taxa) 
• Biotic index 
• Ratio of scrapers (Scrapers divided by (scrapers + filter feeding collectors)) 
• Proportion of Hydropsyche sp. & Cheumatopsyche sp. 
• Proportion of dominant taxa 
• Total number of Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa 
• Proportion of EPT individuals 
• Proportion of shredders 

  
To determine a narrative based on a final metric score, the following criteria are used (Table 2-3). These 
criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-3. BIBI scoring criteria. 

Score Narrative 
> or = 36 Excellent 

26-35 Good 
17-25 Fair 
< 17  Poor 

 
DEP has developed a Fish Index of Biotic Integrity (FIBI) specifically for Montgomery County streams, that 
differs slightly from the MBSS FIBI for the piedmont physiographic region.  There are a total of nine metrics 
comprising measures of biological structure and function; each metric is scored either as a one (1), three 
(3), or five (5). The metric scores are summed then averaged across all nine metrics, resulting in an overall 
score ranging from 1.0 to 5.0.  
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Fish IBI Metrics 
 

• Total number of fish species 
• Number of riffle benthic insectivorous individuals 
• Number of minnow species (Cyprinidae) 
• Number of intolerant species 
• Proportion of tolerant individuals 
• Proportion of individuals as omnivores/generalists 
• Proportion of individuals as pioneering species 
• Total number of individuals (excluding tolerant sp.) 
• Proportion with disease/anomalies 

  
To determine a narrative based on a final metric score, the following criteria shown in Table 2-4 are 
applied. These criteria are determined by plotting reference stream benthic conditions. 

Table 2-4. FIBI scoring criteria. 

Score Narrative 
> or = 4.6 Excellent 
3.4 - 4.3 Good 
2.3 -3.2 Fair 
< 2.3  Poor 

 
Physical habitat data are collected using a modified EPA Rapid Bioassessment Protocol (RBP; Barbour et 
al., 1999) for riffle/run prevalent streams.  The following parameters were assessed during both spring 
(benthic macroinvertebrates) and summer (fish) sampling events.   

• Instream Cover (fish) 
• Epifaunal Substrate 
• Embeddedness 
• Channel Alteration 
• Sediment Deposition 
• Frequency of Riffles 
• Channel Flow Status 
• Bank Vegetative Protection 
• Bank Stability 
• Riparian Vegetative Zone Width 

 
Biological Monitoring Results  

Results of the benthic macroinvertebrate sampling from 2016 through 2021 by subwatershed are listed 
below in Table 2-5.  BIBI narrative condition ratings for individual sampling locations are shown in Figure 
2-1. Data collected prior to 2016 were omitted from this analysis since the laboratory processing methods 
did not follow MBSS protocols, and therefore, may not be directly comparable. Additionally, results from 
the more recent sampling events should provide the best characterization of the current conditions. It 
should also be noted that the percentages shown in Table 2-5 are based on the total number of samples 
collected during this time period rather than the percentage of sites throughout each subwatershed.  This 
is primarily due to the dataset being comprised of a mix of targeted and random sites, as well as routine 
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monitoring sites with repeat samples, which are not necessarily representative of the entire 
subwatershed.  Little Falls had the largest proportions of samples rated as ‘Poor’ at 100%. Little Monocacy 
had the next largest proportion of samples rated as ‘Poor’ at 63% with 0% rated as ‘Good’ or ‘Excellent’.  
Muddy Branch also had a majority of samples rated as ‘Poor’ at 60% with 0% rated as ‘Good’ or ‘Excellent’.  
One-third of sites in Watts Branch were rated as ‘Poor’ and slightly over half of samples (56%) were rated 
as ‘Fair’.  Broad Run had 75% of samples rated as ‘Good’, while the remaining samples were rated ‘Fair’. 
There were no ‘Poor’ ratings for Rock Run and Broad Run. Potomac Direct had over half of the ratings 
(65%) as ‘Good’ with only 11% rated as ‘Poor.’ Horsepen Branch had two-thirds of samples rated ‘Fair’ 
and the remaining 33% were rated ‘Good’.   
 
Table 2-5. Benthic macroinvertebrate sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
BIBI Narrative Ratings 

Excellent Good Fair Poor 
Broad Run (n=4) 0% 75% 25% 0% 
Horsepen Branch 

(n=3) 
0% 33% 67% 0% 

Little Falls (n=3) 0% 0% 0% 100% 
Little Monocacy 

(n=16) 
0% 0% 38% 63% 

Muddy Branch 
(n=5) 

0% 0% 40% 60% 

Potomac Direct 
(n=37) 

0% 65% 24% 11% 

Rock Run (n=2) 0% 50% 50% 0% 
Watts Branch 

(n=27) 
0% 11% 56% 33% 

 
Results of the fish sampling from 2016 through 2021 by subwatershed are listed below in Table 2-6.  FIBI 
narrative condition ratings for individual sampling locations are shown in Figure 2-2. It should also be 
noted that the percentages shown in Table 2-6 are based on the number of samples collected during this 
time period rather than the percentage of sites throughout each subwatershed.  This is primarily due to 
the dataset being comprised of a mix of targeted and random sites, as well as routine monitoring sites 
with repeat samples, which are not necessarily representative of the entire subwatershed.  Little Falls had 
the largest proportion of samples rated as ‘Poor’ at 100%. Potomac Direct had the next largest proportion 
of samples rated as ‘Poor’ at 50%, and an additional 50% rated as ‘Fair’. There were no sites rated ‘Poor’ 
in the remaining subwatersheds. Rock Run had half (50%) of the samples rated ‘Fair’ and 50% rated as 
‘Good’. Watts Branch had 8% rated as ‘Fair’ with 64% as ‘Good’ and 28% as ‘Excellent.’ The only site 
sampled in Little Monocacy was rated as ‘Excellent.’  Horsepen Branch did not have any fish sampling 
sites; therefore, each category received a 0%. 
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Table 2-6. Fish sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
FIBI Narrative Ratings 

Excellent Good Fair Poor 
Broad Run (n=2) 0% 50% 50% 0% 
Horsepen Branch 

(n=0) 0% 0% 0% 0% 
Little Falls (n=2) 0% 0% 0% 100% 
Little Monocacy 

(n=1) 100% 0% 0% 0% 
Muddy Branch 

(n=5) 20% 80% 0% 0% 
Potomac Direct 

(n=4) 0% 0% 50% 50% 
Rock Run (n=2) 0% 50% 50% 0% 
Watts Branch 

(n=25) 28% 64% 8% 0% 
 
Physical Habitat Assessments 

Results of the physical habitat assessments from 2016 through 2021 by subwatershed are listed below in 
Table 2-7 through Table 2-10.  RBP habitat assessment narrative condition ratings for individual sampling 
locations are shown in Figure 2-3.  The following parameters were determined to be the most applicable 
to representing potential impacts from sediment and nutrient impairments; instream cover, epifaunal 
substrate, embeddedness, and sediment deposition, and are therefore the focus of the analysis. 
 
For instream habitat, Little Monocacy had the largest proportion of records rated as ‘Poor’ at 78% (Table 
2-7).  Potomac Direct had 12% rated as ‘Poor’, and an additional 64% rated ‘Marginal’.  Only 4% of records 
in Watts Branch were rated ‘Poor’, while 35% were rated ‘Marginal’.  There were no ‘Poor’ records 
observed in Broad Run, Horsepen Branch, Little Falls, Muddy Branch, and Rock Run. Horsepen Branch had 
75% rated ‘Marginal’ and the remaining 25% in ‘Suboptimal.’ Rock Run had half of the records rated 
‘Marginal’ and the other half ‘Suboptimal.’  Little Falls had 40% rated as ‘Marginal’ and 60% ‘Suboptimal.’ 
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Table 2-7. Physical habitat assessment results for Instream Habitat from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Instream Cover Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Broad Run (n=5) 20% 80% 0% 0% 
Horsepen Branch 

(n=4) 0% 25% 75% 0% 
Little Falls (n=5) 0% 60% 40% 0% 
Little Monocacy 

(n=9) 11% 11% 0% 78% 
Muddy Branch 

(n=10) 10% 60% 30% 0% 
Potomac Direct 

(n=25) 0% 24% 64% 12% 
Rock Run (n=4) 0% 50% 50% 0% 
Watts Branch 

(n=54) 0% 61% 35% 4% 
 
For epifaunal substrate, Horsepen Branch had the largest proportion of records rated as ‘Poor’ at 25%, 
and an additional 75% rated as ‘Marginal’ (Table 2-8).  In Potomac Direct, 4% of records were rated ‘Poor’, 
while 36% were rated ‘Marginal’.  No ‘Poor’ ratings were observed in the remaining subwatersheds. All 
records for Rock Run and Little Falls were rated as ‘Marginal.’ Watts Branch had 59% rated as ‘Marginal’ 
with 39% in ‘Suboptimal.’ Over half of the records for both Little Monocacy and Muddy Branch, 67% and 
60% respectively, had a rating of ‘Marginal.’  
 
Table 2-8. Physical habitat assessment results for Epifaunal Substrate from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Epifaunal Substrate Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Broad Run (n=2) 0% 60% 40% 0% 
Horsepen Branch 

(n=3) 0% 0% 75% 25% 
Little Falls (n=3) 0% 0% 100% 0% 
Little Monocacy 

(n=3) 0% 33% 67% 0% 
Muddy Branch 

(n=5) 0% 40% 60% 0% 
Potomac Direct 

(n=10) 48% 12% 36% 4% 
Rock Run (n=2) 0% 0% 100% 0% 
Watts Branch 

(n=9) 2% 39% 59% 0% 
 
Little Monocacy had the largest proportion of records rated as ‘Poor’ at 67% for embeddedness, although 
the remaining 33% was rated as ‘Suboptimal’ (Table 2-9).  Horsepen Branch had 50% of records rated 
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‘Poor’ and an additional 25% were rated ‘Marginal’. Little Falls had 20% of records rated ‘Poor’ and 80% 
were rated ‘Marginal.’ Potomac Direct had only 8% records rated as ‘Poor’ with an additional 16% as 
‘Marginal’ and 72% ‘Suboptimal.’ There were no ‘Poor’ ratings for Broad Run, Muddy Branch, Rock Run, 
or Watts Branch.   
 
Table 2-9. Physical habitat assessment results for Embeddedness from 2016 - 2021 by percentage of data records. 

Subwatershed 
Embeddedness Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Broad Run (n=2) 0% 60% 40% 0% 
Horsepen Branch 

(n=3) 0% 25% 25% 50% 
Little Falls (n=3) 0% 0% 80% 20% 
Little Monocacy 

(n=3) 0% 33% 0% 67% 
Muddy Branch 

(n=5) 10% 50% 40% 0% 
Potomac Direct 

(n=10) 4% 72% 16% 8% 
Rock Run (n=2) 0% 50% 50% 0% 
Watts Branch 

(n=9) 6% 57% 37% 0% 
 
Little Monocacy had the largest proportion of records rated as ‘Poor’ at 67% for sediment deposition, and 
an additional 22% rated as ‘Marginal’ (Table 2-10).  Horsepen Branch had 25% of records rated ‘Poor’ and 
the remaining 75% were rated ‘Marginal’, followed by Little Falls where 10% of records were rated ‘Poor’ 
and 80% were rated ‘Marginal’. Potomac Direct only had 4% of records rated as ‘Poor’ and 56% of records 
were ‘Marginal.’ This was closely followed by Watts Branch with only 2% of records rated as ‘Poor’ with 
81% rated as ‘Marginal.’ There were no ‘Poor’ records in Broad Run, Little Falls, and Rock Run. However, 
Broad Run and Little Falls both had 100% of records rated as ‘Marginal’ while Rock Run had 75% of records 
rated as ‘Marginal’.  
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Table 2-10. Physical habitat assessment results for Sediment Deposition from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Sediment Deposition Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Broad Run (n=2) 0% 0% 100% 0% 
Horsepen Branch 

(n=3) 0% 0% 75% 25% 
Little Falls (n=3) 0% 0% 100% 0% 
Little Monocacy 

(n=3) 0% 11% 22% 67% 
Muddy Branch 

(n=5) 6% 10% 80% 10% 
Potomac Direct 

(n=10) 8% 32% 56% 4% 
Rock Run (n=2) 0% 25% 75% 0% 
Watts Branch 

(n=9) 0% 17% 81% 2% 
 
Conclusions 

Biological and physical habitat impairments are generally widespread throughout the Potomac River 
subwatersheds. The most notable impairments are observed in the Little Falls and Rock Run 
subwatersheds.  Differences between BIBI and FIBI narrative conditions for many sites makes it difficult 
to inform a targeted implementation approach using biological data.  For instance, benthic sampling at a 
given site may yield BIBI ratings of ‘Poor’ or ‘Fair’, while fish sampling may yield FIBI ratings of ‘Good’ or 
‘Excellent’.  Physical habitat data suggest sediment deposition impairments likely impact 80% of sites in 
the Potomac River drainage.  However, impaired epifaunal substrate also impacts nearly 60% of records 
which may be the primary driver behind the high proportion of ‘Poor’ and ‘Fair’ benthic macroinvertebrate 
conditions.    
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Figure 2-1. Benthic Macroinvertebrate Sampling Results from 2016 – 2021. 
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Figure 2-2. Fish Sampling Results from 2016 – 2021. 



Potomac River Montgomery County Sediment TMDL Implementation Plan 2022 

 

26 Montgomery County DEP 
 

 
Figure 2-3. RBP Habitat Assessment Results from 2016 – 2021. 
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2.2 Sources 
The TMDL (MDE, 2011) identified the primary watershed sediment sources in the Maryland portion of the 
watershed as ‘cropland’ (55.1%) and ‘urban’ (31.4%) with only minor amounts related to pasture and 
mining. Urban sources are largely from stream bank erosion that results from higher levels of impervious 
surfaces and the associated increased runoff and stream flow. 
 

2.2.1 Land Use/Land Cover 

The type and density of various land uses can have a dramatic effect on water quality and stream habitat.  
Forested areas slow stormwater flow and allow water to gradually seep into soils and drain into streams. 
Vegetation and soils bind nutrients and pollutants found within stormwater—improving water quality as 
it infiltrates the ground.  Developed areas, with a high percentage of impervious surfaces (buildings, paved 
roads, parking lots, etc.), increase the volume and/or flow of stormwater compared to forested areas with 
good vegetation—increasing the amount of pollutants entering streams.  Increased stormflow affects 
stream habitat negatively by increasing bank erosion and decreasing instream and riparian habitat.  
Agricultural land, if managed incorrectly, can also impair streams with increases in nutrients, sediment, 
and bacteria. 
 
2013/2014 land use/land cover data from the Chesapeake Conservancy (CCLU) was used to characterize 
the watershed and identify likely sources of nutrient and sediment loads in the watershed, as well as help 
determine where BMPs may be needed (Figure 2-4). The CCLU data is a high resolution (one meter) land 
use/land cover dataset developed from aerial photography and LiDAR elevation data. The CCLU data is 
used in the load calculations of the CBP WM P6 and the TIPP model and for consistency is used here to 
describe the watershed land use conditions.  
 
Land use/land cover data for the Potomac River Montgomery County watershed is presented in Table 
2-11. Tree canopy (forest, tree canopy over turf, and tree canopy over impervious) accounts for 
approximately half of the land cover in the Potomac River Montgomery County watershed, followed by 
agriculture and turf grass. Non-road impervious surfaces account for 6.5% of the watershed area, while 
impervious roads account for 2.1% of the watershed. 
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Table 2-11. Land Use/Land Cover, Chesapeake Conservancy 2013/2014 Dataset, Potomac River Montgomery 
County Watershed 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Fractional Turf (small) contains 70% turf grass and 30% mixed open. Fractional Turf (medium) contains 50% turf 
grass and 50% mixed open. Fractional Turf (large) contains 30% turf grass, 60% mixed open, 10% agriculture. 
Fractional Impervious contains 30% impervious and 70% mixed open.  
 

2.2.2 Impervious Surfaces 

Impervious surfaces concentrate stormwater runoff, accelerate flow rates and direct stormwater to 
receiving streams, where it can cause stream erosion and habitat degradation. Runoff from impervious 
surfaces picks up and washes off pollutants and tends to have higher pollutant concentrations than runoff 
generated from pervious areas. In general, undeveloped watersheds with small amounts of impervious 
cover are more likely to have better water quality in local streams than urbanized watersheds with greater 
amounts of impervious cover. Impervious cover is a primary factor when determining pollutant 
characteristics and loadings in stormwater runoff. 
 
The degree of imperviousness in a watershed also affects aquatic life.  There is a strong relationship 
between watershed impervious cover and the decline of a suite of stream health indicators. As 
imperviousness increases, the potential stream quality decreases with most research suggesting that 
stream quality begins to decline at or around 10 percent imperviousness (Schueler, 1994; CWP, 2003). 
However, there is considerable variability in the response of stream indicators to impervious cover 
observed from 5 to 20 percent imperviousness due to historical effects, watershed management, riparian 
width and vegetative protection, co-occurrence of stressors, and natural biological variation. Because of 
this variability, one cannot conclude that streams draining low impervious cover will automatically have 
good habitat conditions and high-quality aquatic life.   
 
Impervious surfaces make up 13.0% of the Potomac River Montgomery County watershed (Figure 2-5). 
Impervious surface coverage is generally lowest in the western portion of the watershed and highest 
around Poolesville, Gaithersburg, and Bethesda. 
 

Land Use/Land Cover Acres % of 
Watershed 

Impervious Road      1,679.1  2.1% 
Impervious Non-Road      5,242.3  6.6% 
Tree Canopy over Impervious      2,435.0  3.1% 
Water         894.0  1.1% 
Floodplain Wetland         641.7  0.8% 
Other Wetlands      2,354.4  3.0% 
Forest    25,657.5  32.2% 
Tree Canopy over Turf    10,430.1  13.1% 
Mixed Open      2,212.0  2.8% 
Fractional Turf*      5,112.8  6.4% 
Fractional Impervious*           96.6  0.1% 
Turf Grass      7,486.8  9.4% 
Agriculture    15,544.1  19.5% 

Total 79,786.5 100% 
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Figure 2-4. Chesapeake Conservancy Land Use/Land Cover (2013/2014 conditions) of Potomac River Montgomery 
County Watershed   
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Figure 2-5. Impervious Cover (2020 conditions) of the Potomac River Montgomery County Watershed 
(Montgomery County, 2022b) 
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2.3 Anticipated Growth 
Future urban sector growth and the anticipated increase in urban loads that may result are expected to 
be controlled by two elements: stormwater management to the maximum extent practicable (MEP) that 
is required with new development and anticipated “Accounting for Growth” policies. This implementation 
plan is developed to treat the reduction required from the initial baseline year load, calibrated to the 
current Bay model. Based on guidance from MDE, TMDL restoration planning should focus on the 
untreated and undertreated areas associated with the urban footprint at the time of the TMDL baseline 
(MDE, 2014). Future load and loads potentially added to the urban sector since the baseline year to 
present, are not accounted for here as they are addressed under other programs described below. 
 

2.3.1 Plans for Future Growth 

The Thrive Montgomery 2050 Planning, Housing, and Economic Development Committee Draft plan 
(Montgomery County, 2021) was passed by the Montgomery County Council in October 2022. The 30-
year plan is the County’s update to their general plan and provides a framework for future plans and 
development to achieve economic competitiveness, racial and social equity, and environmental 
sustainability. The plan has an emphasis on focusing growth in targeted areas, emphasizing walking, 
biking, and transit, and protecting areas outside target growth areas such as the Agricultural Reserve and 
parks. The Agricultural Reserve is a designated land use zone that was created in 1980 by the Montgomery 
County Council to preserve 93,000 acres of farmland and rural space in the northwestern part of the 
county. The Potomac River watershed includes 35,731 acres of Agricultural Reserve area, making up 45% 
of the watershed. 
 
The Thrive Montgomery plan states that “Montgomery County is growing more slowly than in past 
decades, but our population is still projected by the Metropolitan Washington Council of Governments to 
increase by about 200,000 people over the next 30 years.” It goes on to state that 85% of the County’s 
land is already developed, and there is little land left to accommodate this projected growth since a 
significant portion of the County’s land is either protected within the Agricultural Reserve or under the 
stewardship of the Parks Department. Compact, corridor-focused growth will make development more 
environmentally sustainable, limiting the footprint of development, and encouraging walking, biking, and 
public transit use.  
 
The emphasis on compact growth within the Thrive Montgomery plan will result in redevelopment of 
areas developed prior to new stormwater requirements, which should result in increased stormwater 
management of previously uncontrolled impervious areas. Montgomery County requires redevelopment 
to meet the same stormwater management standard as new development, which exceeds state 
requirements. Redevelopment in areas of high impervious surface cover should slow the increase of 
impervious surface coverage across the County. Compact growth should also reduce development 
pressure on rural and natural areas (Montgomery County, 2021).   
 

2.3.2 Offsetting Nutrient and Sediment Loads from Future Growth 

Despite intentional and compact growth and development in the County, pollutant loading from urban 
stormwater sources is still expected to increase as the population grows. It is anticipated that new 
development will make use of environmentally sensitive design (ESD) stormwater treatment to the 
maximum extent practicable (MEP) in accordance with MDE’s Stormwater Regulations. 
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Maryland’s 2007 Stormwater Management Act went into effect in October of 2007, with resulting changes 
to COMAR and the 2000 Maryland Stormwater Design Manual in May of 2009. County law implementing 
the state regulations went into effect in August of 2010. The most significant changes relative to 
watershed planning are in regard to the implementation of ESD. The 2007 Act defines ESD as “using small-
scale stormwater management practices, nonstructural techniques, and better site planning to mimic 
natural hydrologic runoff characteristics and minimize the impact of land development on water 
resources.”  
 
In addition to the 2007 Stormwater Management Act, the following programs mitigate pollutant loading 
impacts from new development: 1991 Forest Conservation Act, 1997 Priority Funding Areas Act, 2009 
Smart, Green & Growing Planning Legislation, 2010 Sustainable Communities Act, 2011 Best Available 
Technology Regulation, and the 2012 Sustainable Growth & Agricultural Preservation Act. Part VI Special 
Programmatic Conditions of Montgomery County’s 2021 NPDES MS4 permit states that “any additional 
loads will be offset through Maryland’s Aligning for Growth policies and procedures as articulated through 
Chesapeake Bay milestone achievement” (MDE, 2021a).  
 
Anticipated “Accounting for Growth” policies will help address any residual load (TN: 50%, TP: 40%, TSS: 
10%, and bacteria: 30%) that may potentially be uncontrolled by development-based stormwater 
controls. As required by the State’s Watershed Implementation Plan (Bay Restoration Plan), Maryland is 
developing an Accounting for Growth (AFG) policy that will address the expected increase in the State’s 
pollution load from increases in population growth and new development. While not currently a fully 
formed policy, the State’s plan, as of the Final Report of the Workgroup on Accounting for Growth in 
Maryland (August 2013) focuses on two elements: 1) the strategic allotment of nutrient loads to large 
wastewater treatment plants, upgraded to the best available technology; and 2) the requirement that all 
other new loads must be offset by securing pollution credits. Maryland’s Phase III WIP (MDE, 2019) 
describes the states approach to accounting for growth as follows: 
 

“Because Maryland does not have regulations in place to offset increased loads from new 
sector growth, the State currently offsets loads through accelerated pollution reductions 
in the wastewater and agricultural sectors. Additionally, Maryland has land conservation, 
preservation, and growth management programs that limit growth impacts to the natural 
environment. To sustain Chesapeake Bay restoration and accommodate projected 
growth, Maryland needs to implement an adaptive growth policy through the 
accountability and adaptive management framework. This framework must regularly 
revisit sector-loading trends and provide sufficient offsets to stay under the State’s 
pollution reduction targets.” 

 
3 Best Management Practices 
Best management practices (BMPs) include both structural practices and programmatic practices that 
provide management and, in some cases, restoration of water quality and natural resources. The BMPs in 
this plan are either already implemented or are planned for implementation to achieve and maintain the 
Potomac River Montgomery County sediment local TMDL reductions. This section describes the types of 
BMPs being implemented in the watershed. Load reductions that result from these measures are 
discussed in Section 4.  
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3.1 BMP Definitions and Treatment 
This section briefly describes each practice and includes a summary of the nutrient and sediment 
reductions achieved with each type. Associated BMP names used in the TIPP are included in italics.  
 
The recommended BMP practices are approved by MDE, described in the 2021 MS4 Accounting Guidance 
(MDE, 2021b) and included as BMPs in the TIPP tool. Exceptions to this are dry ponds which include dry 
detention ponds and dry extended detention ponds. These practices are no longer considered for future 
implementation; however, there are many existing facilities that are still actively managing runoff 
throughout the County. Dry ponds are often cost-effective opportunities for retrofit to provide water 
quality treatment so they are described here as well. The practices include: 
 
Stormwater BMPs 

• Bioretention — An excavated pit backfilled with engineered media, topsoil, mulch, and 
vegetation. These are planting areas installed in shallow basins in which the storm water runoff is 
temporarily ponded and then treated by filtering through the bed components, and through 
biological and biochemical reactions within the soil matrix and around the root zones of the 
plants. Bioretention includes an underdrain. Rain gardens function similar to and therefore are 
modeled as bioretentions. However, rain gardens do not include an underdrain. BMP Short 
Name(s) used in the TIPP = BioRetNoUdAB / BioRetUdAB / BioRetUdCD 

• Bioswales — An open channel conveyance that functions similarly to bioretention. Unlike other 
open channel designs, there is additional treatment through filter media and infiltration into the 
soil. BMP Short Name(s) used in the TIPP = Bioswale 

• Dry Detention Ponds – Depressions or basins created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow, primarily providing quantity 
control. These devices are designed to improve quality of stormwater using features such as swirl 
concentrators, grit chambers, oil barriers, baffles, micropools, and absorbent pads to remove 
sediments, nutrients, metals, organic chemicals, or oil and grease from urban runoff. BMP Short 
Name(s) used in the TIPP = Dryponds 

• Dry Extended Detention Ponds – Depressions created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow or groundwater infiltration 
following storms. They are similar in construction and function to dry detention basins, except 
that the duration of detention of stormwater is designed to be longer, allowing additional wet 
sedimentation to improve treatment effectiveness. BMP Short Name(s) used in the TIPP = 
ExtDryPonds 

• Green Roof – Green roofs are alternative surfaces that replace conventional construction 
materials and include a protective cover of planting media and vegetation, reducing impervious 
cover and more closely mimicking natural hydrology. “Extensive” green roof is a lightweight 
system where the media layer is between two and six inches thick and is limited to low-growing 
herbaceous plants. “Intensive” green roofs have thicker soil layers and are capable of supporting 
trees and shrubs. Modeled in the TIPP as Runoff Reduction (RR).  

• Impervious Disconnection – Disconnecting existing impervious area runoff from stormwater 
drainage systems such as directing rooftops and/or on-lot impervious surfaces to pervious areas 
with amended soils.  Modeled in the TIPP as Runoff Reduction (RR). 

• Infiltration — A depression or trench to form a shallow basin where sediment is trapped and 
stormwater infiltrates into the soil. No underdrains are associated with infiltration basins and 
trenches, because by definition these systems provide complete infiltration. Design specifications 
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require infiltration basins and trenches to be built in good (A and B) soil types; they are not 
constructed on poorly draining soils, such as C and D soil types. Dry wells, infiltration basins, 
infiltration trenches, and landscaped infiltration are all examples of this practice type. BMP Short 
Name(s) used in the TIPP = Infiltration / InfiltWithSV 

• Permeable Pavement - Pavement or pavers that reduce runoff volume and treat water quality 
through both infiltration and filtration mechanisms.  Water filters through open voids in the 
pavement surface to a washed gravel subsurface storage reservoir, where it is then slowly 
infiltrated into the underlying soils or exits via an underdrain. BMP Short Name(s) used in the TIPP 
= PermPavNoSVNoUdAB / PermPavNoSVUdAB / PermPavNoSVUdCD / PermPavSVNoUdAB / 
PermPavSVUdAB / PermPavSVUdCD 

• Rainwater Harvesting – Rainwater harvesting practices intercept and store rainfall for future use. 
The capture and re-use of rainwater promotes conservation, as well as reduces runoff volumes 
and the discharge of pollutants downstream. Rainwater harvesting includes rain barrels and larger 
storage tanks or cisterns. Modeled in the TIPP as Runoff Reduction (RR). 

• Sheetflow to Conservation – Directing stormwater runoff from developed land to adjacent 
natural planted areas where it can soak into or filter over the ground. Modeled in the TIPP as 
Runoff Reduction (RR). 

• Urban Filtering - Practices that capture and temporarily store runoff and pass it through a filter 
bed of either sand or an organic media. There are various sand filter designs, such as above 
ground, below ground, perimeter, etc.  An organic media filter uses another medium besides sand 
to enhance pollutant removal for many compounds due to the increased cation exchange capacity 
achieved by increasing the organic matter. These systems require yearly inspection and 
maintenance to receive pollutant reduction credit. BMP Short Name(s) used in the TIPP = Filter / 
UrbFilterRR / UrbFilterST 

• Vegetated Open Channels - Open channels are practices that convey stormwater runoff and 
provide treatment as the water is conveyed and include bioswales.  Runoff passes through either 
vegetation in the channel, subsoil matrix, and/or is infiltrated into the underlying soils. BMP Short 
Name(s) used in the TIPP = VegOpChanNoUdAB / VegOpChanNoUdCD 

• Wet ponds or wetlands — A water impoundment structure that intercepts stormwater runoff 
then releases it at a specified flow rate. These structures retain a permanent pool and usually 
have retention times sufficient to allow settlement of some portion of the intercepted sediments 
and attached pollutants. Until 2002 in Maryland, these practices were generally designed to meet 
water quantity, not water quality objectives. Wet ponds and wetlands are now designed for both 
water quantity and quality objectives; nitrogen reduction is minimal, but phosphorus and 
sediment are reduced. BMP Short Name(s) used in the TIPP = WetPondWetland 

• Stormwater Conversions – Stormwater conversions, or retrofits, may include converting dry 
ponds, dry extended detention ponds, or wet extended detention ponds into wet pond structures, 
wetlands, or infiltration basins. Load reductions are calculated in the TIPP for both the prior BMP 
type, as a negative reduction, and the retrofit BMP type to calculate the net reductions from 
conversion of the facility (i.e., additional treatment). This is the suggested approach by MDE to 
prevent double counting reductions from retrofits.  

Land Use Conversion BMPs 

• Impervious Surface Reduction - Reducing impervious surfaces by direct removal to promote 
infiltration and percolation of runoff storm water. Land Use Conversion(s) in TIPP = Converting 
from Aggregate Impervious to Turf / Converting from Aggregate Impervious to Forest 
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• Forest Planting – Urban forest planting is planting trees on urban pervious areas at a density that 
would produce a forest-like condition over time.  The planting area must be at least 0.5 contiguous 
acres and have a survival rate of 100 trees planted per acre. At least 50% of the trees should have 
a 2-inch diameter or greater, or a 1-inch caliper at the time of planting. Land Use Conversion in 
TIPP = Converting from Turf to Forest 

• Riparian Forest Planting – Riparian forest buffers are planted adjacent to a stream, with a 
recommended buffer of 100 feet and a 35-foot minimum width required. Land Use Conversion in 
TIPP = Converting from Turf to Forest with Buffer 

• Urban Tree Canopy Planting - Urban tree canopy planting is the conversion of pervious turf to 
tree canopy over turf. The understory remains managed (regularly mowed and/or fertilized). 
Survival rate is assumed to be 100% and trees are not required to be planted in a contiguous area. 
Land Use Conversion in TIPP = Converting from Turf to Tree Canopy over Turf 

• Street Trees – Street trees are any tree planting that occurs over an impervious surface (e.g., trees 
planted in sidewalk boxes on a roadside curb). Survival rate is assumed to be 100% and trees are 
not required to be planted in a contiguous area.  Land Use Conversion in TIPP = Converting from 
Aggregate Impervious to Tree Canopy over Aggregate Impervious  

• Conservation Landscaping – Conservation landscaping refers to areas of managed turf that are 
converted into perennial meadows using species that are native to the Chesapeake Bay region. 
Land Use Conversion in TIPP = Converting from Turf to Mixed Open 

Alternative BMPs 

• Stream Restoration – Stream restoration in urban areas is used to restore the urban stream 
ecosystem by restoring the natural hydrology and function of a stream, helping to improve habitat 
and water quality conditions in degraded streams. Load reductions calculated in the TIPP using 
the default rate will be replaced with individual site-specific values once protocol information is 
available. Details on the protocols can be found in the Consensus Recommendations for Improving 
the Application of the Prevented Sediment Protocol for Urban Stream Restoration Projects Built 
for Pollutant Removal Credit (Wood, 2020) and Consensus Recommendations to Improve Protocols 
2 and 3 for Defining Stream Restoration Pollutant Removal Credits (Wood and Schueler, 2020). 

• Outfall Stabilization – Per the report Recommendations for Crediting Outfall and Gully 
Stabilization Projects in the Chesapeake Bay Watershed (Hanson et. al, 2019), outfall stabilization 
projects are an engineering approach to design a stable channel to dissipate energy that extends 
from the upland source to the stream channel. Load reductions from outfall stabilization projects 
are creditable only if Protocol 5 is applied.  

• Street Sweeping — Street sweeping is an annual practice that must be tracked and reported each 
year to receive load reduction credit. Per the MDE 2021 MS4 Accounting Guidance (MDE, 2021b), 
MS4 jurisdictions may generate varying load reduction credit based on a range of sweeping 
schedules and type of sweeper used.  

• Storm Drain Cleaning – Storm drain cleaning includes direct removal of sediments from the catch 
basin of the storm drain system. Storm drain cleaning is an annual practice that must be tracked 
and reported each year to receive load reduction credit. Per the MDE 2021 MS4 Accounting 
Guidance (MDE, 2021b), load reduction credit is available when the mass of nutrient-rich catch 
basin sediments is measured and physically removed from the storm drain system. Load 
reductions vary based on the material removed: organic or inorganic. At this time, the County is 
not weighing organic and inorganic material separately; so, an assumption of the percentage of 
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organic and inorganic material is being used to support the modeling calculations. Predominant 
material type will be visually determined in the future.  

The associated reduction efficiency percentages by BMP (short name and full names included) are 
presented in Appendix A. All BMP nutrient and sediment efficiencies are consistent with the MDE 2021 
MS4 Accounting Guidance document (MDE, 2021b). 

3.2 BMP Database 
The County relies on geographic information system (GIS) databases and other data sources to spatially 
locate projects and manage tables of data related to projects. Features are tracked spatially with records 
of the necessary treatment values, statuses, built dates, BMP information, and planning information 
needed for reporting and modeling. These datasets generate the input data that are used to measure 
progress towards TMDL reduction targets. Regular review and upkeep of the data is imperative to this 
process. The growth and development of this spatial database is a critical component of the reporting and 
tracking capability of the County.  
 
The County’s MS4 geographic data and related datasets were recently transitioned to MDE’s NPDES 
geodatabase and initial modeling was performed concurrent with the geodatabase redesign effort. The 
County will continue to manage the geodatabase, make updates when necessary, and link consolidated 
BMP data from the various geodatabase tables to output formats for modeling. 
3.3 Implementation Status and Planning Tiers 
The County tracks implementation status against restoration and TMDL goals. Status is based on progress 
in planning, design, and construction of structural, ESD, and alternative BMPs. As described in Section 3.2, 
the information for these BMPs is stored in a database with the project development status identified as 
Complete, Under Construction, In Design, Planned, Potential, or To Be Determined (TBD) for each BMP. 
Unit treatment (e.g., impervious and turf acres, acres converted, linear feet) for each type of BMP is 
grouped based on project status and built date and entered into the TIPP. This allows the County to assess 
pollutant reduction progress in near real time and plan BMPs needed to meet the remaining reduction 
goal. Modeling in the TIPP is described in Section 4.1. Definitions of the project statuses are provided 
below.  
 

• Complete: Projects that have completed construction and include a built or install date 
• Under Construction: Projects that have completed the design phase and are currently under 

construction; these projects do not yet have a built date 
• In Design: Projects that are currently in design and have not started construction; these projects 

do not yet have a built date 
• Planned: Projects included in the County’s Capital Improvement Projects (CIP) database but with 

no open task order at this time 
• Potential: Placeholders for projects that will be implemented through upcoming Design-Build and 

Pay for Performance contracts  
• To Be Determined (TBD): Project opportunities from past watershed assessments that are: in the 

stormwater management (SWM)/Stream Restoration suitable area (Medium and High), within 
the MS4 permit area (for SWM), or outside of the treated area (for SWM). Additional hypothetical 
projects needed to hit the TMDL target are also included in this category.  
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4 Expected Load Reductions 
Current and future BMP implementation and associated load reductions are presented below in sections 
4.2 and 4.3, respectively. Refer to Section 4.1 for a detailed description of the modeling approach used 
and how the County’s analyses and methods are comparable with MDE’s TMDL analyses.  
 
4.1 Modeling Approach 
The original Potomac Direct Watershed Implementation Plan (Biohabitats, 2014) used the Watershed 
Treatment Model (WTM) to estimate nutrient and sediment sources and treatment options for the 
Potomac River Montgomery County watershed. In 2021, MDE released their TMDL TIPP tool (MDE, 
2021c). As noted in Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily 
Load) Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs), “MDE 
requires jurisdictions to use this tool for consistency among load reduction calculation methodologies and 
ease of reporting progress” (MDE, 2022c). The TIPP spreadsheet tool was developed by MDE’s Water and 
Science Administration to simplify the load estimating and planning process. The spreadsheet tool 
estimates load reductions at various points in the watershed planning process, allowing users to assess 
current progress and future BMP implementation. Land use specific loading rates are multiplied by an 
amount, which may be acres or systems depending on the load source, to calculate loads coming off the 
land. The land use loading rates used in this spreadsheet are Chesapeake Bay Phase 6 CAST-2017d 
Watershed Model No Action (No BMP) scenario loading rates aggregated at the 8-digit watershed scale 
by county and include STB loads determined by a variation of the method used to determine STB load in 
the MDE 2021 MS4 Accounting Guidance document (MDE 2021b). These loads account for inconsistencies 
in load distribution between the Phase 5 and 6 model. Nitrogen, phosphorus, and sediment loading rates 
as of the April 2022 version of the TIPP are included in Appendix A.  
 
The TIPP spreadsheet tool estimates load reductions for Total Nitrogen (TN), Total Phosphorus (TP), and 
TSS at two different scales: Edge-of-Stream (EOS) and Edge-of-Tide (EOT). EOS loads in this spreadsheet 
are calculated using the methods and BMP efficiencies recommended by the expert panels approved by 
the Chesapeake Bay Program. The EOS scale is used for local TMDL modeling and the County’s 
implementation plans. The EOT scale incorporates in-stream uptake, processing, and transport that 
affects nutrient and sediment loads from the upstream source to the receiving water body (in this case, 
the Chesapeake Bay). The EOT scale is not used included in this implementation plan.  
 
Modeling methodologies may change in the future because of updated versions of the Bay Model, which 
could change loading rates, or because of crediting changes directed by MDE or Chesapeake Bay Program 
Sponsored Expert Panels, which could affect load reduction calculations or BMP pollutant removal 
efficiencies. The TIPP spreadsheet tool was originally developed by MDE and if modeling methodologies 
or information are updated or revised, MDE will determine whether an updated version of the tool is 
warranted. Revised components of any updated version would then need to be incorporated into the 
County’s TIPP workbooks. Implementation plans may need to be revised if modeling changes occur in the 
future.  
 
As of October 2022, MDE made minor edits and updates to the TIPP since the original version was 
released. The County referenced the ‘TIPP Revision Record’ in the ReadMe tab of the TIPP and the MDE 
edits to the TIPP that were made after the original date were incorporated into the County’s version of 
the model that was used to develop this plan. 
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Montgomery County’s modeling approach does not seek to determine the current level of loading 
compared to the originally published SW-WLA. Instead, reduction requirements have been developed 
based on MDE’s guidance (MDE, 2014) regarding the process for determining whether WLA requirements 
have been met: 
 

 … it is recommended that local jurisdictions demonstrate their progress towards 
achieving SW-WLAs by comparing reduction percentages rather than absolute loads.  –
Page 6, Technical Recommendations 1.g. 
 

It is understood that load reductions developed by the County will not match the absolute loads listed in 
the TMDL because the model used to develop the TMDL is different from what is currently available and 
may not be available to the County or other permittees. The SW-WLAs are translated into a compatible 
target load using the TIPP spreadsheet tool described above. Demonstrating progress using percent load 
reduced will allow the County to meet the TMDL using the best and most accurate data available on land 
use, sources, loading rates, and removal efficiencies.  
 
To translate SW-WLAs that were developed under older versions of the CBP watershed model or using 
different models, the published baseline loads were re-calculated in the TIPP spreadsheet by modeling 
baseline BMPs within the TMDL watershed on top of baseline land use. 
 
TIPP Baseline Land Use Data Inputs 

Land use within the County’s jurisdiction is a critical input for any model used to assess TMDL compliance. 
Impervious and pervious acres within the County’s MS4 boundary were translated to baseline conditions 
following a backcasting land cover methodology developed by Baltimore County and reviewed and 
approved by MDE (MDE, 2021e). This methodology uses National Land Cover Database (NLCD) layers, 
which are available in a range of years and allows a more accurate representation of land cover conditions 
during a particular TMDL baseline year, along with Chesapeake Conservancy Land Use (CCLU) 2013/2014 
dataset, which uses land use categories that generally match the land use categories used by MDE in the 
TIPP. GIS analysis provides a translation from NLCD 2013 land use categories to CCLU 2013 land use 
categories and that translation is applied to the relevant NLCD years closest to the TMDL baseline years 
(2006 NLCD data was the closest to the 2005 baseline year for the Potomac River Montgomery County 
watershed sediment TMDL). The TIPP provides the option of calculating loads and reductions associated 
with specific impervious land use information (i.e., Impervious Road and Impervious NonRoad data) or 
aggregated impervious land use (impervious area from roads, buildings, and other are accounted for 
together). The County calculated County MS4 impervious acres as aggregate impervious. The TIPP model 
uses the turf land use type that includes MS4 turf grass land use and Non-regulated turf grass. The 
resulting baseline MS4 land use acres are shown in Table 4-1 below and were used as data input into the 
TIPP. 
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Table 4-1. TIPP Model Baseline Land Use Data Inputs  

 
 

 

 

 
 

Reduction Target Derivation 

The required percent reduction is published in the local TMDL document and will vary based on the 
impairment. These percentages form the basis of the County’s reporting on progress towards compliance. 
The required local TMDL reductions are calculated using the formula below. The required percent 
reduction assigned to the Montgomery County MS4 source is applied to the translated baseline load to 
calculate the required pollutant load reduction. The required pollutant reduction was then subtracted 
from the baseline load to calculate the target SW-WLA. Baseline, progress, and implementation loads 
translated using the TIPP spreadsheet tool allow for direct comparison of progress and future load 
reductions against the TMDL targets.  
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝐵𝐵𝐵𝐵𝐵𝐵𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅 𝐿𝐿𝑅𝑅𝐵𝐵𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 % 
Where  

Reqd Reduction MontCo = Reduction amount required for Montgomery County 
Baseline Load MontCo = Montgomery County translated Baseline Load 
Reqd Reduction % = Published percent reduction assigned to Montgomery County NPDES 
regulated stormwater point source in the TMDL document 

 
The SW-WLA in the sediment TMDL was developed by MDE using the CBP P5.2 watershed model and was 
translated by the County into a TIPP-compatible target load. Sediment load reductions required for the 
Potomac River Montgomery County Phase I MS4 source are shown in Table 4-2.  
 
Table 4-2. Load Reductions Required to achieve the Sediment TMDL SW-WLA assigned to Montgomery County’s 
Phase I MS4 in the Potomac River Montgomery County watershed 

 
Potomac River 

Montgomery County 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 76,092,749.5 
Target % Reduction 36.2% 
Total Reduction Required 27,545,575.3 
Target Load (SW-WLA) 48,547,174.2 

 

 

Land Use Type 
Potomac River 

Montgomery County 
2006 (acres) 

Aggregate Impervious 6,051.1 
Turf 16,317.9 

Total 22,369.0 
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4.2 Progress – Actual Implementation 
The load reductions achieved through current BMP implementation towards the County’s SW-WLA for 
sediment in the Potomac River watershed are shown in Table 4-3. 
 
 
Table 4-3. FY2021 Progress Reductions Achieved for the Sediment TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Potomac River Watershed. 

 Potomac River 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 76,092,749.5 
Target % Reduction 36.2% 
Total Reduction Required 27,545,575.3 
Target Load (SW-WLA) 48,547,174.2 

FY2021 Progress Results 
Progress Reduction 12,644,152.9 
Progress Load 63,448,596.6 
Progress % Reduction 16.6% 
% Reduction Remaining 19.6% 

 
BMPs implemented prior to the 2005 baseline year for the sediment local TMDL in the Potomac River 
watershed are shown in Table 4-4. The Baseline scenario includes both development and restoration 
BMPs. Current BMP implementation after the baseline year through June 30, 2021, is also shown in Table 
4-4. The Progress scenario includes only restoration BMPs. A list of completed projects is included in 
Appendix B. 
 
Street sweeping and storm drain cleaning occurred previously within the watershed; however, the County 
is reviewing the program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take progress 
credit for the program results in the future once it is determined to meet the requirements for credit.  
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Table 4-4. BMP Implementation through FY2021 for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Potomac River Watershed 

Potomac River Sediment Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and 
Type 

Number of 
BMPs 

Area Treated or 
Converted (ac) 

Project 
Length (ft) 

TSS Reduction 
(EOS lbs/yr) 

2005 
Baseline 

Stormwater 249 5,250.0 NA 12,102,461.6 
Bioretention 10 20.8  90,963.4 
Dry Ponds 59 836.4  332,970.9 
Extended Detention 
Dry Ponds 6 146.2  322,618.8 

Filtering Practices 46 300.9  1,125,408.0 

Infiltration Practices 67 124.8  
532,518.2 

 
Wet Ponds and 
Wetlands 61 3,820.8  

9,697,982.4 
 

Alternative Practices 1 0.0 2,376.0 589,248.0 
Urban Stream 
Restoration 1   2,376.0 589,248.0 

 Total Reductions from Baseline BMPs 12,691,709.6 

FY2021  
Progress 

Stormwater 339 2,692.4 NA 4,667,392.4 
Bioretention 148 40.5  114,665.3 
Bioswale 2 42.1  130,617.6 
Green Roof 119 29.7  59,675.9 
Infiltration Practices 15 1.8  7,100.3 
Permeable Pavement 25 6.5  20,252.1 
BMP Conversion 30 2,571.7  4,335,081.1 
Alternative Practices 11 0.0 32,122.0 7,966,256.0 
Urban Stream 
Restoration 11  32,122.0 7,966,256.0 
Land Cover 
Conversion 1,386 14.5 NA 10,504.5 
Impervious Surface 
Reduction 4 0.7  5,569.6 
Urban Tree Canopy 
Planting* 809 8.1  819.3 
Street Trees 570 5.7  4,115.6 
Conservation 
Landscaping 3 0.01  0.0 

Total Reductions from Progress BMPs 12,644,152.9 
Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
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4.3 Future Implementation 
Future implementation consists of BMPs with the project development status of Under Construction, In 
Design, Planned, Potential, or TBD, as described in Section 3.3. Table 4-5 presents sediment reductions 
after full implementation of this plan. This level of implementation is expected to achieve the sediment 
SW-WLA for the Potomac River watershed by the end of FY2045. A list of future projects is included in 
Appendix B. 
 
Table 4-5. Progress and Planning Reductions Achieved for the Sediment TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Potomac River watershed 

 Potomac River 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 76,092,749.5 
Target % Reduction 36.2% 
Total Reduction Required 27,545,575.3 
Target Load (SW-WLA) 48,547,174.2 

FY2021 Progress Results 
Progress Reduction 12,644,152.9 
Progress Load 63,448,596.6 
Progress % Reduction 16.6% 

Full Plan Implementation Results 
Reduction after Implementation 27,547,430.9 
Load after Implementation 48,545,318.6 
Implementation % Reduction 36.2% 

 
DEP has developed two suitability models and an equity assessment map to identify and target areas of 
the county with the highest likelihood of success for stormwater management and stream restoration 
projects, respectively.  

1. The stormwater management suitability model prioritizes areas that have little or no existing 
stormwater management, poor stream conditions and high impervious cover, and that flow to 
existing stream restoration projects, and have local TMDL requirements.  

2. The stream restoration model prioritizes areas that have more stormwater management, local 
TMDL requirements, and are expected to have improved biology and ecosystem function with 
restoration.  

3. Finally, an equity assessment was also performed to identify areas of the county with minority 
and low-income populations, which enables DEP to assess equity during the project selection 
process.  

 
Feasibility studies of future strategies may reveal that some sites identified for retrofitting or 
enhancement may not be feasible candidates for future projects and may be eliminated from 
consideration. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress, which is discussed in further detail in Section 7.4. The County will 
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continue to track the overall effectiveness of the various BMP strategies and will adapt the suite of 
solutions based on the results. In addition, new technologies are continuously being evaluated to 
determine if they provide more efficient or effective pollution control. 
 
Table 4-6 compares the implementation of existing restoration BMPs (FY2021 Implementation), future 
levels of implementation through the Target Year, as well as the cumulative total restoration BMPs for 
the watershed for the sediment TMDL in the Potomac River watershed. Table 4-7 presents the load 
reductions achieved by BMP type.   
 
Table 4-6. BMP Implementation - FY2021 Progress, FY2045 Future, and Total Restoration Levels for the Sediment 
TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Potomac River Watershed. 

BMP Unit FY2005 – 
FY2021 Progress 

FY2022 – 
FY2045 Future Total Restoration 

BMP Conversion acres 2,571.7  1,091.5  3,663.2 
New BMP acres 120.7  217.1  337.8 
Stream Restoration linear feet 32,122.0  43,988.0  76,110.0 
Tree Planting acres 8.1  217.1  225.2 
Impervious Surface 
Reduction acres 0.7 0.0 0.7 
Street Sweeping* miles swept/ year 0.0 24.5 24.5 

*Annual practice 
 
Table 4-7. Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 in the Potomac River Watershed. 

BMP 
TSS Load Reduction (EOS lbs/yr) 

FY2005 – FY2021 
Progress 

FY2022 – FY2045 
Future Total Restoration 

BMP Conversion 4,335,081.1 2,828,607.3 7,163,688.4 
New BMP 332,311.3 770,016.2 1,102,327.5 
Stream Restoration 7,966,256.0 10,909,024.0 18,875,280.0 
Tree Planting 4,934.9 373,762.3 378,697.1 
Impervious Surface Reduction 5,569.6 0.0 5,569.6 
Street Sweeping* 0.0 21,868.3 21,868.3 

Total Load Reduction 12,644,152.9 14,903,278.0 27,547,430.9 
*Annual practice 
 
Future BMP implementation is shown by planning tier in Table 4-8. The County’s geodatabase lists several 
future projects in the Potomac River watershed including bioretentions, micro-bioretentions, pond 
retrofits, and stream restorations. Pollutant load reduction modeling results of future implementation for 
projects currently identified by Montgomery County and annual practices for the Potomac River 
watershed resulted in a 31.2% reduction in sediment. These results showed the need for additional 
implementation above what has been identified to date in Montgomery County’s CIP and operational 
programs to meet the 36.2% reduction target for sediment. Because projected load reductions from 
future projects did not achieve the sediment target load, a suite of possible BMP types were examined to 
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help achieve the required load reductions. BMP types with the highest sediment removal were prioritized 
including stream restoration and pond conversion (Appendix A). 
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Table 4-8. Future BMP Implementation for the Sediment TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Potomac River Watershed. 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac)* 

Street 
Sweeping 

(miles 
swept)** 

Total 

Planned 
# of Projects 0 0 0 0 n/a 0 
Area or Length Treated 0.0 0.0 0.0 0.0 24.5 n/a  
TSS (EOS lbs/yr) 0.0 0.0 0.0 0.0 21,868.3 21,868.3 

Potential 
# of Projects 2 1 1 0 n/a 4 
Area or Length Treated 16.0 7.0 2,500.0 0.0 n/a n/a  
TSS (EOS lbs/yr) 39,113.6 30342.8 620,000.0 0.0  n/a 689,456.5 

To Be 
Determined 

# of Projects                24                133                     24                304  n/a                 485  
Area or Length Treated       1,075.5             210.1           41,488.0             217.1  n/a n/a  
TSS (EOS lbs/yr) 2,789,493.6      739,673.4  10,289,024.0     373,762.3   n/a 14,191,953.3 

*The number of Tree Planting projects includes 250 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects.         
**Practice will be implemented annually 
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5 Financial Needs 
5.1 Implementation Cost 
The estimated total projected cost to implement the projects described in this plan for the County’s 
portion of the Potomac River watershed is approximately $49,220,000. Table 5-1 includes a summary of 
funding needs per BMP type and planning tier for the sediment local TMDL in the Potomac River 
watershed.  
 
Projects in the Planned tier are sites that are either under construction, in design, or included in the 
County’s CIP database. Placeholder projects for upcoming Design-Build contracts and upcoming Pay for 
Performance contracts are included in the Potential planning Tier. Projects from the County’s 
geodatabase that are in the SWM/stream restoration suitable area, within the MS4 permit area and 
outside of the treated area are in the To Be Determined planning tier. Additional hypothetical projects 
needed to hit the TMDL target are also included in the To Be Determined planning tier. 
 
Project costs are inclusive of all project elements and include design, obtaining land right-of-way (ROW), 
and construction. This estimate does not account for inflation, interest or operation and maintenance 
costs. The costs are presented based on restoration planning periods out to FY2045. The total cost of the 
suite of BMPs necessary to meet the TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 was 
calculated and then divided across the milestone periods. 
 
Several sources were used to calculate the cost estimates for each BMP type. Implementation cost of 
completed projects in the County’s Financial Assurance Plan (FAP) and geodatabase were used to calculate 
average cost of stream restoration. King and Hagan (2011) was referenced to calculate costs for other 
BMP types and projects lacking site-specific cost estimates. 
 
Table 5-1. Restoration Cost Over Future Periods for Sediment Local TMDL SW-WLAs assigned to Montgomery 
County’s Phase I MS4 in Potomac River Watershed 

Project Type Planned Potential To Be 
Determined 

Total 
Future Cost 

BMP Conversion $0 $290,000 $11,450,000 $11,740,000 
New BMP $0 $950,000 $7,870,000 $8,820,000 
Stream Restoration $0 $1,830,000 $24,230,000 $26,060,000 
Tree Planting $0 $0 $2,600,000 $2,600,000 

Grand Total $49,220,000 
 
 
5.2 Funding Sources 
Capital funding to implement the projects described in this plan for the County’s portion of the Potomac 
River watershed is from a variety of funding sources as described below.  

• Capital Improvements Program (CIP) projects funded by the Water Quality Protection Charge 
(WQPC), Other Departmental Funds and the General Fund  

• CIP projects funded by General Obligation Bonds and Water Quality Protection Revenue Bonds  
• CIP projects partially funded by State and Federal Grants  
• CIP projects funded by MD Water Quality Revolving Loans  
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Operational programs including street sweeping, inlet cleaning and trash/litter reduction are funded by 
the WQPC.  Funding for voluntary BMP implementation includes WQPC funds made available through the 
County’s Watershed Management Grants and RainScapes programs. Funding for tree planting includes 
the County’s Tree Canopy Conservation Fund, other departmental funds and state grants. BMPs installed 
as part of redevelopment processes are paid for by the developer. Recycling education and enforcement 
is funded by the Solid Waste Disposal Fund. 
 
6 Implementation Schedule and Milestones 
This section presents the target loads and activities required to achieve those targets based on milestone 
implementation targets.  
 
6.1 Implementation Milestones 
To meet the loading allocations outlined in Section 4.3, implementation of programs and BMPs must keep 
pace and meet future implementation targets. Table 6-1 details the implementation for each future BMP 
type with the associated unit of measure by milestone for the sediment local TMDL in the Potomac River 
watershed. The Milestone 1, Milestone 2, and Target Year values reflect the future implementation for 
the years presented in Table 6-1.  
 
Table 6-1. Milestone and Target Year Schedules for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Potomac River Watershed 

TMDL Watershed -
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 
Potomac River 
Montgomery County - 
TSS 

2030 2037 2045 36.2% 
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Table 6-2. Future BMP Implementation by Milestone for the Sediment Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Potomac 
River Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac) 

Street 
Sweeping 

(miles 
swept)* 

Total 

Milestone 1-
2030 

# of Projects 0 0 0 0 n/a 0 
Area or Length Treated 0.0 0.0 0.0 0.0 24.5 n/a  
TSS (EOS lbs/yr) 0.0 0.0 0.0 0.0 21,868.3 21,868.3 

Milestone 2-
2037 

# of Projects 2 1 1 0 n/a 4 
Area or Length Treated 16.0 7.0 2,500.0 0.0 n/a n/a  
TSS (EOS lbs/yr) 39,113.6 30,342.8 620,000.0 0.0  n/a 689,456.5 

Target Year-
2045 

# of Projects                24               133                     24               304  n/a 485  
Area or Length Treated       1,075.5          210.1        41,488.0            217.1  n/a n/a  
TSS (EOS lbs/yr) 2,789,493.6   739,673.4  10,289,024.0     373,762.3   n/a 14,191,953.3 

*Practice will be implemented annually
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6.2 Loading Allocations and Milestone Targets 
Planning loads for Milestone 1, Milestone 2, and Target Year for the Potomac River watershed are 
presented in Table 6-3 below. As mentioned in Section 4.2 (see Table 4-4), progress is already underway 
with the implementation of strategies throughout the watershed. Based on future modeling in the TIPP 
tool, after implementing the future BMPs described in Section 4.3, Montgomery County will meet its 
sediment SW-WLA for the Potomac River watershed by the end of FY2045. 
 
Table 6-3. Potomac River Watershed Planning and Target Loads for TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 

 Potomac River 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Impairment Baseline Load 76,092,749.5 
FY2021 Progress Load 63,448,596.6 

FY2021 Progress Reductions 12,644,152.9 
Milestone 1 Future Load 62,737,271.8 

Milestone 1 Future Reductions 13,355,477.6 
Milestone 2 Future Load 61,086,747.7 

Milestone 2 Future Reductions 15,006,001.8 
Target Load (SW-WLA) 48,547,174.2 
Target Year Future Load 48,545,318.6 

Target Year Future Reductions 27,547,430.9 
Target % Reduction 36.2% 
Future % Reduction 36.2% 

 
Figure 6-1 shows baseline and progress loads (blue bars) and future loads (orange bars) compared to the 
Potomac River watershed local TMDL SW-WLA (red line) for sediment.  
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Figure 6-1. Progress and Future TSS Loads in the Potomac River Watershed 

 
7 Load Reduction Evaluation Criteria 
Adaptive management is a critical component of achieving the SW-WLAs required by the Potomac River 
watershed sediment TMDL.  
 
Feasibility studies of future strategies may reveal that some existing structures or sites identified for 
retrofitting or enhancement may not be feasible candidates for future projects and may be eliminated 
from consideration. Since many restoration projects will need to be done on private property, lack of 
approval by private property owners may also impact the number and types of projects that can be 
accomplished. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress. The County will continue to track the overall effectiveness of the 
various BMP strategies and will adapt the suite of solutions based on the results. New technologies are 
continuously developed and evaluated to determine their pollutant control efficiencies. The County will 
also continue to monitor changes in regulations and policy that could impact the program. 
 
Progress will be measured through three approaches: tracking implementation of management measures, 
estimating load reductions through modeling, and tracking overall program success through long term 
monitoring. Planning targets will be re-evaluated against progress and revised to ensure that Montgomery 
County is on track to meet established goals. Progress assessments are completed annually and reported 
to MDE with the County’s annual report. 
 
7.1 Tracking Implementation of Management Measures 
Implementation will be measured by determining whether the targets for implementation shown Table 
6-2 are achieved according to the milestone schedule presented. Montgomery County implements a 
comprehensive stormwater management program and is building a system to centralize the tracking of 
projects and program implementation. New BMPs constructed through new development and 
redevelopment projects are entered into the County’s BMP database as they come on-line are transferred 
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into the County’s stormwater BMP inspection program. Montgomery County DEP and DOT are responsible 
for implementing water quality improvement projects (i.e., restoration and retrofit projects) through the 
capital improvement program or CIP. Additional water quality improvement programs, such as voluntary 
BMP implementation through the RainScapes and Watershed Grant programs, street sweeping, inlet 
cleaning and tree planting are also implemented by DEP and DOT. 
 
Countywide Stormwater TMDL Implementation Plan 

As a requirement of the NPDES MS4 permit, the County must develop a Countywide Stormwater TMDL 
Implementation Plan for all TMDLs and SW-WLAs. The Plan is to be updated annually to document 
progress towards each TMDL SW-WLA and provide updates to projects, programs, costs, and schedules. 
The County is in the process of updating almost all of its TMDL Implementation Plans to address comments 
received from MDE. The first Countywide Stormwater TMDL Implementation Plan will be submitted with 
the FY23 annual report. The permit requirements for Countywide Stormwater TMDL Implementation Plan 
developed are as follows: 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.3.) 

3.  For all TMDLs and WLAs listed in Appendix A, the County shall annually document, in one 
Countywide Stormwater TMDL Implementation Plan, updated progress toward meeting these TMDL 
WLAs. This Countywide Stormwater TMDL Implementation Plan shall include: 

a. A summary of all completed BMPs, programmatic initiatives, alternative control practices, or 
other actions implemented for each TMDL stormwater WLA; 

b. An analysis and table summary of the net pollutant reductions achieved annually and 
cumulatively for each TMDL stormwater WLA; 

c. An updated list of proposed BMPs, programmatic initiatives, and alternative control 
practices, as necessary, to demonstrate adequate progress toward meeting the 
Department’s approved benchmarks and final stormwater WLA implementation dates; and 

Annual NPDES Reporting 

As a requirement of the NPDES MS4 permit described in Section 1.1.1, the County must submit on or 
before December 31 each year a progress report documenting implementation of the NPDES stormwater 
program during the prior fiscal year. The permit requirements for annual reporting are as follows (items 
in bold font directly relate to elements of the load reduction evaluation criteria): 
 

Annual Progress Reports (Permit Part V.A.1.) 

a. An executive summary on the status of implementing the County’s MS4 programs that are 
established as permit conditions including: 

i. Permit Administration 
ii. Legal Authority 

iii. Source Identification 
iv. Stormwater Management 
v. Erosion and Sediment Control 

vi. Illicit Discharge Detection and Elimination 
vii. Property Management and Maintenance 

viii. Public Education 
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ix. Stormwater Restoration 
x. Countywide Stormwater TMDL Implementation Plan 
xi. Assessment of Controls 

xii. Program Funding 
b. A narrative summary describing the results and analyses of data, including monitoring data that 

is accumulated throughout the reporting year 
c. Expenditures for the reporting period and the proposed budget for the upcoming year 
d. A summary describing the number and nature of enforcement actions, inspections, and public 

education programs 
e. The identification of water quality improvements and documentation of attainment and/or 

progress toward attainment of schedules, benchmarks, deadlines, and applicable stormwater 
WLAs developed under EPA approved TMDLs; and, 

f. The identification of any proposed changes to the County’s program when stormwater WLAs 
are not being met 

 
The County’s MS4 data are currently being transitioned to a centralized geodatabase that will facilitate 
reporting in MDE’s new NPDES schema (version 2 Draft Updates, November 2021). Elements of the 
database include feature classes and associated tables that store and report to MDE the County’s urban 
BMP restoration projects. MDE and the Chesapeake Bay Program use the data for larger scale Bay 
modeling and TMDL compliance tracking. The relevant database features include: 
 

• AltBMPLine - stream restoration, shoreline restoration, outfalls 
• AltBMPPoint – septic system practices (pump-out, upgrades, connections) 
• AltBMPPoly – tree planting, street sweeping, storm drain cleaning, impervious removal 
• BMP – stormwater BMPs (bioretention, filtering practices, infiltration practices, wet ponds etc.) 

 
Financial Assurance Plan Reporting 

The County’s FAP outlines the County’s financial ability to meet its impervious surface restoration 
obligations and is another mechanism of reporting to MDE. The FAP demonstrates the County’s ability to 
fund projects which will reduce pollutants of concern and make measurable progress towards improving 
water quality. Montgomery County’s FY2020 FAP was submitted to MDE in April of 2021. The FY2022 FAP 
is currently being developed and will be submitted with the FY2022 MS4 annual report. 
 
7.2 Tracking Load Reductions through Modeling 
The County performs modeling annually to evaluate load reductions and progress towards meeting SW-
WLA goals. The load reductions are reported in the County’s NPDES annual report, as described above. 
These progress assessments allow the reevaluation of management plans, and adjustments are made as 
technologies and efficiencies change, programs mature, and regulations are put in place. The County will 
model load reductions for the Potomac River watershed using the TIPP spreadsheet tool, as described in 
Section 4.1 of this plan. Modeled load reductions of current progress and future implementation will be 
compared against benchmarks and implementation will be adjusted accordingly.  
 
7.3 Tracking Overall Program Success through Monitoring 
The ultimate test of program success is monitoring to assess any changes in water quality. This assessment 
is done using trends identified through the long-term monitoring program described below in Section 9. 
TMDL compliance status will be evaluated to determine if the restoration plan needs to be updated. If it 
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is found during the evaluation of BMP implementation and load reductions that the milestone targets are 
no longer being met, revisions to the plan may be necessary. 
 
7.4 Adaptive Management Process 
This Implementation Plan is an important first step; however, the NPDES MS4 permit calls for an iterative 
and adaptive plan for implementation. The County will follow an adaptive management process guided 
by the information feedback loops shown in Figure 7-1 to evaluate implementation of this plan. Once the 
plan is reviewed and approved by MDE, the County will immediately begin implementing the outlined 
strategies. The County will monitor implementation progress on a regular basis and report progress and 
load reductions achieved to MDE with the NPDES annual report and at milestone intervals. Monitoring 
methods are described in detail in Section 9.  
 
If new methods of stormwater treatment are identified, or better approaches to source control are found, 
the plans can be extended and updated to take these changes into account. Similarly, if some elements 
of the plans are not as successful as expected, adaptations and improvements will be incorporated in 
future updates. Plans may also change if pollutant removal crediting methods are modified in the future.   
 
When progress modeling shows achievement of the allocated SW-WLAs, the County will develop an 
attainment plan that incorporates a monitoring component that is consistent with the water quality 
criteria specific to designated uses discussed in Section 2.1.2.1. Water quality monitoring and biological 
monitoring consistent with MDE’s designated use and water quality criteria assessment methodologies 
will be implemented at that time.   
 

 
 
 
  

Figure 7-1. Adaptive Implementation Cycle 
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8 BMP Inspection and Maintenance 
Montgomery County has established policies and procedures in place for SWM facility inspection, 
maintenance, and enforcement.  
 
The County’s NPDES MS4 permit requires the County to conduct preventive maintenance inspections of 
all SWM BMPs at least triennially (once every 3 years). The DEP Stormwater BMP Inspection and 
Maintenance (SWIM) Program oversees inspection and maintenance of all SWM BMPs under County 
jurisdiction. The DEP performs structural maintenance on BMPs owned by the County, Montgomery 
County Public Schools (MCPS), and Maryland National Capital Park and Planning Commission (M-NCPPC), 
as well as structural and nonstructural maintenance on ESD practices located on County property and in 
County ROW. DEP is also responsible for performing structural maintenance on private practices where 
maintenance responsibility has been transferred to the County (the private property owner remains 
responsible for nonstructural maintenance). Property owners are responsible for providing all 
maintenance on ESD BMPs on their property. 
 
The DEP oversees inspection of all SWM BMPs both publicly and privately owned, under County 
jurisdiction. The following inspections are tracked and reported in each MS4 Annual Report: triennial 
inspections; annual inspections for certain BMPs; Water Quality Protection Charge (WQPC) inspections by 
single-family residential (SFR) property owners for WQPC credit; unscheduled inspections for compliance, 
enforcement, and in response to complaints; and maintenance inspections In addition to inspections, the 
DEP SWIM Program oversees structural and nonstructural maintenance of all public BMPs and structural 
maintenance of private BMPs in its maintenance program. 
 
The DEP also oversees inspection and maintenance of alternative BMPs such as stream restoration 
projects. MDE requires inspection of credited stream restoration projects once every five years (MDE, 
2021b). The County’s current goal is to inspect and document the current conditions of all streams 
restored under the County’s 2001 and 2010 MS4 permits and to identify and prioritize resultant 
maintenance recommendations. After transitioning to MDE’s new NPDES schema, DEP will include 
pass/fail condition in addition to the inspection dates that are already reported. This will be reported 
annually on a fiscal year basis to MDE. Additional information gathered during inspections will be used to 
identify maintenance actions and priorities necessary to retain restoration credit and maintain permit 
compliance along with project stability and functionality. 
 
9 Monitoring 
According to the General Guidance for Local TMDL Stormwater Wasteload Allocation (SW-WLA) 
Watershed Implementation Plans (WIPs) (MDE, 2022a) attainment of TMDL requirements can be defined 
via two primary means, resulting in the development of an attainment plan:  
 

1. Documented achievement of WLAs via implemented practices and modeling exercises. 
2. Documented achievement of water quality criteria consistent with MDE published assessment 

methodologies. 
 
Pollutant load modeling will estimate achieving required load reductions through the planned strategies 
discussed in Section 4.3 and will be the method to show that the County is meeting the SW-WLA loads for 
sediment in the Potomac River Montgomery County watershed. Monitoring data will be required to 
demonstrate attainment of water quality standards. Official monitoring for Integrated Report 
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assessments and impairment status is the responsibility of the State; however, the County has on-going 
and planned monitoring programs that will supplement the State’s efforts.  
 
To determine the monitoring approach, it is important to review the originally identified impairment and 
the initial impaired waters listing. In 2002, the State began listing biological impairments on the Integrated 
Report, at the 8-digit scale, based on a percentage of stream miles degraded and whether they differ 
significantly from a reference condition watershed (<10% stream miles degraded). The biological listing is 
based on Benthic and Fish Indices of Biotic Integrity (BIBI/FIBI) results from wadeable streams from 
assessments conducted by the MBSS.  
 
Potomac River Montgomery County was listed in Maryland’s Integrated Report of Surface Water Quality 
as a Category 5 listing (in need of a TMDL) as impaired for suspended sediment in 1996 and biological 
community impacts in 2006. The 1996 listing was refined to a listing for total suspended solids in 2008. 
The impairments and listings are for the non-tidal tributary streams.  
 
MDE then utilized its Biological Stressor Identification (BSID) process to identify the probable or most likely 
causes of poor biological conditions. The BSID identified that biological communities in the Potomac River 
Montgomery County watershed are likely degraded due to inorganic pollutants (i.e., chlorides, sulfates) 
and sediment / in-stream habitat related stressors related to increased runoff from urban impervious 
surfaces. The BSID confirmed the decision to develop a sediment TMDL. Based on the biological 
impairment and subsequent TMDL analysis, monitoring programs focused on biological condition and in-
stream habitat should be the focus.   
 
The monitoring elements described in the following sections focus on biological monitoring and are based 
on several regulatory drivers and MDE guidance documents. County monitoring programs related most 
directly to TMDL progress tracking are those completed for elements of the County’s MS4 NPDES permit 
under Section IV.G – Assessment of Controls – which include BMP Effectiveness Monitoring and 
Watershed Assessment and Trend Monitoring. These two monitoring strategies are included in MDE’s 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022c) and are 
referenced as the minimum monitoring strategy to be used for TMDL related progress monitoring. The 
two elements are further described with more specific detail in the 2021 MS4 Monitoring Guidelines: BMP 
Effectiveness and Watershed Assessments (MDE 2021f).  
 
In addition, there are other ongoing County monitoring efforts to monitor the stability and function of 
restoration projects and to work collaboratively with partner programs. As progress is made towards 
meeting the SW-WLA the County will continue to review its monitoring strategies and adapt them as 
needed to meet the goals of the TMDL program. 
 
The following sections describe the primary and other monitoring strategies related to TMDL compliance.  
 
9.1 BMP Effectiveness Monitoring 
BMP Effectiveness Monitoring is an MS4 permit component that uses measures of biology, physical 
condition, and chemical water quality sampling to monitor pre- and post-implementation conditions to 
detect changes over time in response to the implementation of restoration and water quality treatment 
BMPs.   
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Up to the end of 2022 the County was using outfall and instream monitoring at the Breewood Watershed 
Restoration Project to satisfy this permit condition (which was termed Watershed Restoration Assessment 
in the previous permit). The Breewood Tributary is located in the Anacostia River watershed. Under the 
current MS4 permit, Montgomery County is opting to complete the Breewood study and then take the 
permit given option of paying into the Chesapeake Bay Trust’s Pooled Monitoring program in lieu of 
conducting BMP Effectiveness monitoring. 
 
9.2 Watershed Assessment and Trend Monitoring 
Montgomery County Department of Environmental Protection has monitored fish, benthic 
macroinvertebrates, and habitat conditions in streams across the County since 1995 to document current 
stream and watershed conditions and to track changes over time.  Fish and benthic macroinvertebrate 
data are entered into a multi-metric Index of Biological Integrity (IBI).  These IBIs have been calibrated to 
local streams and are used to indicate stream ecosystem health.  DEP uses the MBSS monitoring protocols 
for the collection of benthic macroinvertebrates, fish, and qualitative habitat assessments.  DEP also uses 
the EPA’s Rapid Bioassessment Protocol qualitative habitat assessment to supplement the MBSS habitat 
assessment.   
 
In 2022, DEP modified the monitoring site selection protocols to comply with new MS4 Watershed 
Assessment Monitoring requirements included under Section IV.G.2.a-b of County’s MS4 NPDES permit. 
Specifics of the monitoring, including site selection methods, number of sites, and field methods are 
described in further detail in the 2021 MS4 Monitoring Guidelines: BMP Effectiveness and Watershed 
Assessments (MDE 2021f) which is referenced in the permit. 
 
Changes to the County’s biological monitoring program included: 
 

• Shifting to the Maryland DNR 12-digit watersheds as a primary sampling unit.  
• Using the GRTS package to select monitoring locations along 1:24,000’ NHD+ stream layer within 

Montgomery County.   
• Collection of MBSS “summer” qualitative habitat metrics during both spring and summer to 

provide appropriate data to MDE.   
• No longer using rotational sampling by sampling all County 12-digit watersheds annually. 

 
These changes within the biological monitoring program align with MDE’s required elements and will 
allow for MDE’s use of the data to fill data gaps and support State level documentation of stream and 
watershed conditions. Data will be used to supplement State data for the Integrated Report of Surface 
Water Quality and BSID analysis.  
 
These biological measures, used first in the process to identify stream segments and watersheds for listing 
on Maryland’s Impaired Waters list (303(d)) and ultimately for TMDLs, are also used to identify areas that 
meet water quality and biological condition standards and are candidates for removal from the impaired 
waters list, or de-listing. MDE published a Delisting Methodology for Biological Assessments in Maryland 
Integrated Report (MDE, 2021g) that details the sampling design, frequency, density, and Index of Biotic 
Integrity (IBI) scoring necessary to de-list at multiple scales including subwatershed and stream segment.  
 
Montgomery County intends to review existing methodologically approved biological data collected by 
the County’s programs and data collected in the County by MDE or MBSS to identify sites, stream reaches, 
and subwatersheds that potentially meet the de-listing criteria, which is generally defined as having good 
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quality benthic IBI and fish IBI scores (>3.0 using MBSS methods) in at least two consecutive sampling 
events occurring within the previous 10-year period in non-Tier II segments. The County will work jointly 
with MDE to review potential areas, determine if they are candidates, and decide what, if any, additional 
monitoring data may be needed to supplement existing records. MDE likewise, will be reviewing data 
collected by the State and data collected by the County fulfillment of the Watershed Assessment and 
Trend monitoring element of the NPDES MS4 Permit to detect trends in subwatershed health and identify 
areas for de-listing. 
 
9.3 Other Monitoring 
9.3.1 Restoration Monitoring 

Monitoring the stability and success of restoration activities, including stream restoration, is often a 
requirement of the MDE and USACE joint permit for the Alteration of Floodplain, Waterway, Tidal or 
Nontidal Wetlands in Maryland. The permit typically requires monitoring several success criteria related 
to flow classification, vertical and lateral stability, habitat, wetlands (if applicable), and vegetative and 
invasive species cover during a baseline pre-construction period and for 5 years after construction is 
complete. Monitoring ensures that the goals of the project are being met and provides an opportunity to 
identify and correct issues related to stability, hydrology, and/or biology. As noted in Section 8, the County 
also conducts routine triennial verification and maintenance inspections of all BMPs including completed 
restoration projects. 
 
10 Public Participation / Education 
Public outreach and stewardship play an important role in improving water quality conditions. The County 
is committed to continuing and expanding programs and activities to educate and involve the community, 
with focused efforts to provide outreach to culturally diverse communities. The public is also involved in 
the development of TMDL implementation plans through a 30-day comment period process.  
  
10.1 County Outreach Efforts 
Public outreach and education programs are important to reduce stormwater pollution and the County 
continues to operate and expand those programs and activities. The County uses several approaches and 
community platforms to reach residents and provide education on environmental issues and County 
efforts, including: 
 

• Montgomery County Call Service Center MC311 — A compliance hotline for public reporting of 
spills, illegal dumping, and suspected illicit discharges. 

• AskDEP — An online/email method for the public to contact DEP with questions or issues they 
are facing. The program is similar to MC311, but goes directly to DEP. 

• My Green Montgomery — An online educational portal which serves as the news and 
communication platform for DEP. In FY2021, 149 blogs were posted and reached 125,935 users.  

• Newsletters — My Green Montgomery monthly e-newsletter, RainScapes Gazette, and 
RainScapes Gazzette for Landscape Professionals are communication tools to share information 
about DEP programs.  

• Montgomery County DEP Website — The County’s website serves as a way to educate and 
communicate with the public. In FY2021, top water website pages visited include public water 
supply, well and septic, RainScapes, and stormwater maintenance.  
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• Social Media — Facebook, Twitter, Instagram, YouTube, and Flickr are utilized to provide 
engaging water focused content and videos, including the Salt-Wise campaign and a Holiday Gift 
Outside the Box campaign on recycling, reusing, and reducing plastic bag usage during the 
holidays.  

• Montgomery County GreenFest Website — Greenfest was held virtually in FY2021, but the 
website provided various activities and workshops to 8,732 users.  

• Stream Stewards — The Stream Stewards program involves activities such as volunteer cleanups, 
storm drain art, and participation in trainings and promotes community watershed ambassadors 
and keepers. 

• RainScapes Outreach — DEP’s RainScapes promotes and implements small-scale stormwater 
control and infiltration projects on residential, institutional, and commercial properties. The 
program has installed rain garden and conservation landscapes at public schools, improving 
watershed and environmental literacy for teachers and students. Trainings are provided for local 
designers and contractors with a focus on managing drainage challenges. RainScapes materials 
are also widely shared with watershed groups, civics associations, HOA property managers, and 
faith-based organizations.  

• Community Events — DEP will provide tables at community events as an opportunity for County 
residents to ask questions and learn more about the programs and services the DEP provides. 

• Restoration Project Public Meeting — For every restoration project, DEP holds at least one public 
meeting for the communities where the project is located. These are public meetings to inform 
residents and business about the project, impact to community during construction, and long 
term maintenance of the project. 

 
The County maintains an outreach database to track outreach activities across multiple DEP programs. 
This database allows the County to maximize the effectiveness of outreach efforts and coordinate events 
that occur in close proximity or timeframe, allowing for enhanced outreach. Event type, location, 
watershed, date, number of impressions, volunteer participation, topics covered, and media coverage are 
all tracked.  
 
10.2 Public Comment Period 
Part 4.F.4 of the County’s NPDES MS4 permit outlines requirements for public involvement in the 
development of TMDL stormwater implementation plans.  
 
Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.4.) 

4.  Montgomery County shall provide continual outreach to the public and other stakeholders, including 
other jurisdictions or agencies holding stormwater WLAs in the same watersheds, regarding its TMDL 
stormwater implementation plans. Montgomery County shall solicit input from the public, collaborate 
with stakeholders, and incorporate any relevant comments that can aid in achieving local stormwater 
WLAs. To allow for public participation, Montgomery County shall: 

a. Maintain a list of interested parties for notification of TMDL development actions;  
b. Provide notice on the County’s webpage outlining how the public may obtain information on the 

development of TMDL stormwater implementation plans and opportunities for comment;  
c. Provide copies of TMDL stormwater implementation plans to interested parties upon request;  



Potomac River Montgomery County Sediment TMDL Implementation Plan 2022 

 

59 Montgomery County DEP 

 

d. Allow a minimum 30-day comment period before finalizing TMDL stormwater implementation 
plans; and  

e. Document in final TMDL stormwater implementation plans how the County provided public 
outreach and adequately addressed all relevant comments. 

As stated in Section 1.1.1., this Potomac River Sediment TMDL Implementation Plan has been updated to 
address comments from MDE. As a result, the plan is being submitted to MDE prior to being released for 
public comment. This will help ensure that MDE’s comments have been fully addressed and that the plan 
meets their expectations before seeking public input. 
 
Figure 10-1 below describes key steps in the County’s implementation plan submittal process and how 
comments received by both MDE and the public are recorded and incorporated into the plan.
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County implementation plans for current TMDLs are submitted to MDE within one year of the 
effective date of the current NPDES MS4 permit. 
 
Implementation plans developed for a new TMDL are submitted to MDE within one year of 
EPA’s approval of the TMDL document.  
 

MDE provides the County with comments. MDE comments are recorded internally at the 
County. The County submits a revised implementation plan to MDE accompanied with a 
comment/response document. 

The final implementation documents are posted on the 
County’s website at: 
https://www.montgomerycountymd.gov/water/stormwater/
county-implementation-strategy.html 

Figure 10-1. County Implementation Plan Submittal Process 

Comments received are taken into consideration and modifications to the County’s plans are 
made where appropriate. Appendix C of this plan provides documentation of comments 
received and the County responses to these comments.  
 
 

Draft plans are posted for a 30-day public review and comment period on the County’s 
website. 

https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
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Appendix A 
Sediment Reduction from Stormwater BMPs and Restoration Practices 

(as reported in the ‘TN TP TSS Efficiency BMPs’ tab of the TIPP) 
 

BMP Short Name BMP Full Name TSS Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 21.0% 

SCP2 Advanced Sweeping Technology - 1 pass/week 16.0% 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 11.0% 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 6.0% 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 4.0% 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 2.0% 

SCP7 Advanced Sweeping Technology - spring 1 pass/1-2 weeks else monthly 7.0% 

SCP8 Advanced Sweeping Technology - fall 1 pass/1-2 weeks else monthly 10.0% 

SCP9 Mechanical Broom Technology - 2 pass/week 1.0% 

SCP10 Mechanical Broom Technology - 1 pass/week 0.5% 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 0.1% 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 90.0% 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 80.0% 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 55.0% 

Bioswale Bioswale 80.0% 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 10.0% 

ExtDryPonds Dry Extended Detention Ponds 60.0% 

UrbFilterRR Filter Strip Runoff Reduction 56.0% 

UrbFilterST Filter Strip Stormwater Treatment 22.0% 

Filter Filtering Practices 80.0% 
ImperviousDisconnectio
n Impervious Disconnection to amended soils 15.6% 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 95.0% 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 95.0% 

AdvancedGI Advanced Grey Infrastructure Nutrient Discovery Program (IDDE) 0.0% 

PermPavSVNoUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, no underdrain 85.0% 

PermPavSVUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, underdrain 70.0% 

PermPavSVUdCD Permeable Pavement w/ Sand, Veg. - C/D soils, underdrain 55.0% 

PermPavNoSVNoUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, no underdrain 85.0% 

PermPavNoSVUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, underdrain 70.0% 

PermPavNoSVUdCD Permeable Pavement w/o Sand, Veg. - C/D soils, underdrain 55.0% 
RR Stormwater Performance Standard-Runoff Reduction SW curve equation  

ST Stormwater Performance Standard-Stormwater Treatment SW curve equation 

ForestBufUrbanEff Urban Forest Buffer Upland Acres 50.0% 

VegOpChanNoUdAB Vegetated Open Channels - A/B soils, no underdrain 70.0% 

VegOpChanNoUdCD Vegetated Open Channels - C/D soils, no underdrain 50.0% 

WetPondWetland Wet Ponds and Wetlands 60.0% 
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BMP Short Name BMP Full Name TSS Reduction 

SepticDeCon Septic Denitrification-Conventional 0% 

SepticDeEnhance Septic Denitrification-Enhanced 0% 

septiceffenhance Septic Effluent - Enhanced 0% 

SepticPump Septic Pumping 0% 

SepticSecCon Septic Secondary Treatment Conventional 0% 

SepticSecEnhance Septic Secondary Treatment Enhanced 0% 

SepticConnect Septic Connection 0% 

Stream Restoration Stream Restoration Default Planning Rates 248 lbs/ft 

Shoreline Management Shoreline Management 164 lbs/ft 

UrbanNMMdCA Nutrient Management Maryland Commercial Applicators 0.0% 

UrbanNMMdDIY Nutrient Management Maryland Do It Yourself 0.0% 

UrbanNMPlan Nutrient Management Plan 0.0% 

UrbanNMPlanHR Nutrient Management Plan High Risk Lawn 0.0% 

UrbanNMPlanLR Nutrient Management Plan Low Risk Lawn 0.0% 

NO Floating Treatment Wetland 0% Coverage of Pond 0.0% 

FTW1 Floating Treatment Wetland 10% Coverage of Pond 2.3% 

FTW2 Floating Treatment Wetland 20% Coverage of Pond 4.7% 

FTW3 Floating Treatment Wetland 30% Coverage of Pond 7.0% 

FTW4 Floating Treatment Wetland 40% Coverage of Pond 9.2% 

FTW5 Floating Treatment Wetland 50% Coverage of Pond 11.5% 
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Appendix B 

Potomac River Watershed Future Implementation Project List 
 

8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Potomac River MO 
Cnty 

Congregations - West 
County (2) CONV Bioretention DA Acres 6.0 POTENTIAL 2025 

Potomac River MO 
Cnty 

Chevy Chase Village REST 
Micro-
Bioretention 

DA Acres 7.0 POTENTIAL 2026 

Potomac River MO 
Cnty 

Design-Build - SWM 
(3) CONV 

Retention Pond 
(Wet Pond) DA Acres 10.0 POTENTIAL 2025 

Potomac River MO 
Cnty 

Pay-for-Performance - 
SR (3) REST 

Stream 
Restoration 

Linear 
Feet 

2,500.0 POTENTIAL 2026 

Potomac River MO 
Cnty 

District 2 - Bethesda 
Police Station 

REST 
Green Roof - 
Extensive 

DA Acres 0.2 TBD  

Potomac River MO 
Cnty 

Oakmont Industrial 
Park 

CONV Bioretention DA Acres 2.3 TBD  

Potomac River MO 
Cnty 

Oakmont Industrial 
Park 

CONV Bioretention DA Acres 1.9 TBD  

Potomac River MO 
Cnty 

Oakmont Warehouse CONV Bioretention DA Acres 1.8 TBD  

Potomac River MO 
Cnty 

ezStorage - Bethesda / 
Westwood 

CONV Bioretention DA Acres 1.3 TBD  

Potomac River MO 
Cnty 

Bethesda Library REST Bioretention DA Acres 1.9 TBD  

Potomac River MO 
Cnty 

Westleigh (Muddy 
Branch SVU) CONV Bioretention DA Acres 7.7 TBD  

Potomac River MO 
Cnty 

Waterbury 
Apartments 
(Montgomery Club 
Apartments) 

CONV Bioretention DA Acres 4.2 TBD  
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Potomac River MO 
Cnty 

Stoney Creek Farm CONV Bioretention DA Acres 7.4 TBD  

Potomac River MO 
Cnty 

Manor Care of 
Potomac (ARDEN 
COURTS OF 
POTOMAC) 

CONV Bioretention DA Acres 3.7 TBD  

Potomac River MO 
Cnty 

Washington Industrial 
Park 

CONV Bioretention DA Acres 4.5 TBD  

Potomac River MO 
Cnty 

Dufief Elementary 
School CONV Bioretention DA Acres 6.0 TBD  

Potomac River MO 
Cnty 

Travilah Elementary 
School CONV Bioretention DA Acres 8.6 TBD  

Potomac River MO 
Cnty 

Church of Jesus Christ 
of Latter Day Saints 

CONV Bioretention DA Acres 2.2 TBD  

Potomac River MO 
Cnty 

Poolesville Baptist 
Church 

CONV Bioretention DA Acres 3.3 TBD  

Potomac River MO 
Cnty 

Washington-Industrial 
Park (AMF Bowling 
Center) 

CONV Bioretention DA Acres 5.5 TBD  

Potomac River MO 
Cnty 

Western County 
Outdoor Pool REST 

Micro-
Bioretention 

DA Acres 3.6 TBD  

Potomac River MO 
Cnty 

Potomac Manors 
(HOA) CONV 

Extended 
Detention 
Structure, Wet 

DA Acres 42.9 TBD  

Potomac River MO 
Cnty 

Fox Run Second HOA CONV 
Retention Pond 
(Wet Pond) DA Acres 13.8 TBD  

Potomac River MO 
Cnty 

Olde Potomac Park 
HOA 

CONV 
Retention Pond 
(Wet Pond) DA Acres 29.5 TBD  

Potomac River MO 
Cnty 

Woodrock HOA CONV 
Retention Pond 
(Wet Pond) DA Acres 18.3 TBD  
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Potomac River MO 
Cnty 

14-tribe1 REST 
Stream 
Restoration 

Linear 
Feet 

742.0 TBD  

Potomac River MO 
Cnty 

14-VDTmain1 (Valley 
Drive Trib) REST 

Stream 
Restoration 

Linear 
Feet 

1,690.0 TBD  

Potomac River MO 
Cnty 

22B-KB1 (Kilgour 
Branch at Broad 
Green) 

REST 
Stream 
Restoration 

Linear 
Feet 

1,863.0 TBD  

Potomac River MO 
Cnty 

Cold Spring 
(Remaining 15-
CSTMain) 

REST 
Stream 
Restoration 

Linear 
Feet 

1,847.0 TBD  

Potomac River MO 
Cnty 

13-triba2 (Foxden 
Drive Trib) REST 

Stream 
Restoration 

Linear 
Feet 

1,382.0 TBD  

Potomac River MO 
Cnty 

13-triba1 (Foxden 
Drive Trib) REST 

Stream 
Restoration 

Linear 
Feet 

1,206.0 TBD  

Potomac River MO 
Cnty 

22B-KB2 (Kilgour 
Branch at Broad 
Green) 

REST 
Stream 
Restoration 

Linear 
Feet 

1,464.0 TBD  

Potomac River MO 
Cnty 

21-KB2 (Kilgour 
Branch at 
Bedfordshire) 

REST 
Stream 
Restoration 

Linear 
Feet 

1,569.0 TBD  

Potomac River MO 
Cnty 

14-triba REST 
Stream 
Restoration 

Linear 
Feet 

1,574.0 TBD  

Potomac River MO 
Cnty 

20-WBmain1 REST 
Stream 
Restoration 

Linear 
Feet 

5,690.0 TBD  

Potomac River MO 
Cnty 

23-KBmain (South 
Glen) REST 

Stream 
Restoration 

Linear 
Feet 

3,692.0 TBD  

Potomac River MO 
Cnty 

22C-KB1 (Kilgour 
Branch at Lockland) REST 

Stream 
Restoration 

Linear 
Feet 

3,930.0 TBD  

Potomac River MO 
Cnty 

23-KBtriba (South 
Glen) REST 

Stream 
Restoration 

Linear 
Feet 

4,050.0 TBD  
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Potomac River MO 
Cnty 

21-KB1 (Kilgour 
Branch at 
Bedfordshire) 

REST 
Stream 
Restoration 

Linear 
Feet 

1,204.0 TBD  

Potomac River MO 
Cnty 

16-tribc (With 
Mainstem at Overlea) REST 

Stream 
Restoration 

Linear 
Feet 

2,822.0 TBD  

Potomac River MO 
Cnty 

40A-1 (Springridge 
Trib) REST 

Stream 
Restoration 

Linear 
Feet 

487.0 TBD  

Potomac River MO 
Cnty 

40A-4 (Springridge 
Trib) REST 

Stream 
Restoration 

Linear 
Feet 

275.0 TBD  

Potomac River MO 
Cnty 

BHPT-105-RE-001 REST 
Stream 
Restoration 

Linear 
Feet 

402.0 TBD  

Potomac River MO 
Cnty 

14-VDTmain3 (Valley 
Drive Trib) REST 

Stream 
Restoration 

Linear 
Feet 

767.0 TBD  

Potomac River MO 
Cnty 

40A-3 (Springridge 
Trib) REST 

Stream 
Restoration 

Linear 
Feet 

780.0 TBD  

Potomac River MO 
Cnty 

RORO-126-RE-004 REST 
Stream 
Restoration 

Linear 
Feet 

626.0 TBD  

Potomac River MO 
Cnty 

14-VDTmain2 (Valley 
Drive Trib) REST 

Stream 
Restoration 

Linear 
Feet 

594.0 TBD  

Potomac River MO 
Cnty 

Woodrock (10935) CONV Shallow Marsh DA Acres 199.1 TBD  

Potomac River MO 
Cnty 

 REST 
Stream 
Restoration 

Linear 
Feet 

2,832.0 
TBD - 
additional  

Potomac River MO 
Cnty 

 REST Forest Planting 
Acres 
Planted 

150.0 
TBD - 
additional  

Potomac River MO 
Cnty 

 REST 
Riparian Forest 
Planting 

Acres 
Planted 

64.6 
TBD - 
additional  

Potomac River MO 
Cnty 

 REST Tree Planting 
Trees 
Planted 

2.5 
TBD - 
additional  

Potomac River MO 
Cnty 

 REST 
Stormwater 
BMPs - RR 

DA Acres 88.6 
TBD - 
additional  
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Potomac River MO 
Cnty 

 REST 
Stormwater 
BMPs - ST 

DA Acres 115.9 
TBD - 
additional  

Potomac River MO 
Cnty 

 CONV 
Stormwater 
BMPs - ST 

DA Acres 711.5 
TBD - 
additional  
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Appendix C 
Public Comment Period Documentation – To be added once complete 

 



 

  

Appendix G6  
Rock Creek Watershed Total Maximum Daily Load Stormwater 

Wasteload Allocation Implementation Plan for Phosphorus and 
Sediment and associated TIPP spreadsheets  
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1 Introduction 
1.1 Background and Purpose 
The Montgomery County Department of Environmental Protection (DEP) Watershed Restoration Division 
(WRD) is updating implementation plans to address local water quality impairments for which a Total 
Maximum Daily Load (TMDL) has been established by the Maryland Department of the Environment 
(MDE) and approved by the U.S. Environmental Protection Agency (USEPA or EPA). A TMDL establishes a 
maximum load of a specific pollutant of concern or stressor that a waterbody can assimilate and still meet 
water quality standards (WQS) for its designated use class.  
 
Under the Federal Clean Water Act (CWA), the State of Maryland is required to assess and report on the 
quality of waters throughout the state. Where Maryland’s WQS are not fully met, Section 303(d) requires 
the state to list these water bodies as impaired waters. The State is then required to develop a TMDL for 
each pollutant of concern for the listed impaired waters. Following development of the TMDL, 
jurisdictions with responsibility for the pollutants and the impaired waters are required to develop a plan 
(Watershed Implementation Plan) to meet the goals of the TMDL. See Section 1.1.1 for more details.  
 
The Rock Creek watershed (Figure 1-1), has several impaired water listings in Maryland’s Final Combined 
2020-2022 Integrated Report of Surface Water Quality (303(d) list and 305(b) Report; MDE, 2022b) as 
described in more detail in Section 2.1.2.3 of this plan. The Rock Creek TMDLs apply to Montgomery 
County and Maryland Department of Transportation State Highway Administration (MDOT SHA), which 
both hold Phase I Municipal Separate Storm Sewer System Discharge Permit (MS4) permits, in addition to 
Phase II stormwater entities, including federal lands, parks, and other land not under jurisdiction of the 
Phase I MS4 permittees. This plan will specifically address the Rock Creek watershed phosphorus (TP) and 
sediment (TSS) TMDLs under the responsibility of Montgomery County. The County also has a bacteria 
TMDL in the Rock Creek watershed, which is not addressed in this plan. Per guidance from MDE (2022a), 
the Rock Creek bacteria TMDL will be addressed in a separate implementation plan that follows a different 
format than what is being used for nutrients and sediment that focuses on source identification and 
monitoring.  
 
Responsibility for the Rock Creek watershed phosphorus and sediment reductions is divided among the 
contributing jurisdictions, listed above. The TMDL loading targets, or allocations, are also divided among 
the pollution source categories, which in this case includes non-point sources (termed load allocation or 
LA) and point sources (termed waste load allocation or WLA). The WLA consists of loads attributable to 
regulated process water or wastewater treatment and to regulated stormwater. For the purposes of the 
TMDL and consistent with implementation of the National Pollutant Discharge Elimination System 
(NPDES) MS4, stormwater runoff from MS4 areas is considered a point source contribution. This 
stormwater wasteload allocation (SW-WLA) is the primary focus of the planning effort documented in this 
implementation plan. MDE’s General Guidance for Local TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022a) calls for an 
iterative and adaptive approach for implementation. If new methods of stormwater treatment are 
developed, or better approaches to source control are found subsequent to the development of the plan, 
the County’s strategy can be revised to incorporate the changes. Similarly, if some elements of the plan 
do not achieve the expected reductions in loads, adaptations and improvements can be implemented and 
reported in annual progress updates. The County’s adaptive management process is further described in 
Section 7.4 of this plan.  
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Figure 1-1. Location of the Rock Creek Watershed
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1.1.1 NPDES MS4 Permit Requirements 

The County’s initial NPDES MS4 permit was issued on March 15, 1996 and was renewed on February 15, 
2010. In January 2012, the Countywide Coordinated Implementation Strategy (CCIS; Montgomery County, 
2012) was submitted by the County to MDE to meet the 2010 MS4 permit’s three major requirements 
including: watershed restoration that targets runoff management; bacteria, sediment, and nutrient 
reductions required to meet TMDL SW-WLAs assigned to the Montgomery County MS4 and approved by 
EPA; and, trash and litter management. The CCIS also incorporated information pertinent to effectively 
include stakeholders in watershed restoration.  
 
On September 17, 2018, the County received conditional approval from MDE of the TMDL implementation 
strategies included in the CCIS, with final approval conditional on the County submitting separate 
watershed-specific implementation plans that more clearly address the following key elements: 

1. Baseline load estimates and associated calculations, current progress load assessments, and 
projected implementation scenario load assessments, 

2. Enumeration of specific planned implementation actions in an accounting format, 
3. Schedule of compliance indicating the end dates for achievement of the total required load 

reductions and regular milestones prior to those end dates. 
 
Montgomery County’s current NPDES MS4 permit (20-DP-3320, MD0068349; MDE 2021a), issued in its 
final form by MDE on November 5, 2021, requires the County to address all outstanding comments on 
TMDL implementation plans needed for MDE approval of the plans. An excerpt from the current permit 
is included here. 
 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.1.) 

1. Where Montgomery County has submitted an implementation plan for a TMDL identified in 
Appendix A and that plan has yet to be approved, the County shall, within one year of the effective 
date of this permit, address all outstanding comments needed for the Department’s approval of the 
plan. 

This updated plan addresses MDE’s September 17, 2018 comments and provides the loading targets, 
recommended management measures, load reduction estimates, schedule, milestones, cost estimates 
and funding sources, and the tracking and monitoring approaches to meet the phosphorus and sediment, 
SW-WLAs assigned to the Montgomery County Municipal Separate Storm Sewer System in the Rock Creek 
Watershed. 
 
The County’s 2021 permit also includes a new impervious restoration requirement (Part IV.E) which states: 
“By November 4, 2026, Montgomery County shall commence and complete the restoration of 1,814 
impervious acres that have not been treated to the MEP by implementing stormwater BMPs, 
programmatic initiatives, or alternative control practices in accordance with the 2021 Accounting 
Guidance.” MDE included an annual restoration benchmark schedule to achieve the impervious 
restoration requirement by the end of the permit term and a requirement to submit with each annual 
report a list of best management practices (BMPs) to be completed in the following year to work toward 
meeting the impervious restoration benchmarks. Although this TMDL implementation plan does not 
directly address the County’s impervious restoration requirement, restoration BMPs implemented for 
TMDL compliance will also provide restoration credit towards the impervious restoration goal; and, 
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conversely, BMPs implemented for impervious restoration will also provide load reductions towards 
achieving the TMDL SW-WLAs. 
 

1.1.2 Watershed Delineation 

The Rock Creek watershed is located in the south-central Municipal Stormwater Sewer System in 
Montgomery County, Maryland (Figure 1-1). The watershed flows south through Montgomery County 
into D.C., where it drains to the Potomac River, which ultimately leads to the Chesapeake Bay. Rockville, 
Silver Spring, and Bethesda are partially located within the watershed (Figure 1-2).  
 
The Montgomery County portion of the Rock Creek watershed is approximately 39,285 acres (61.4 square 
miles) in area and contains approximately 134.7 total miles of streams, based on the National 
Hydrography Dataset High Resolution 1:24,000 scale (NHD Plus HR) stream data. The named streams 
within the watershed are North Branch Rock Creek and the mainstem Rock Creek.   
 
1.2 Allocated and Future Loads Summary 
This Implementation Plan addresses phosphorus and sediment SW-WLAs assigned to the Montgomery 
County MS4 in the Rock Creek watershed. Additional SW-WLAs for the Rock Creek watershed TMDLs are 
assigned to other Phase I MS4s (MDOT SHA), as well as to a number of smaller Phase II MS4 entities, and 
the County plans to coordinate and collaborate with the other MS4s in the watershed as it relates to BMP 
implementation and maintenance. The following is a list of TMDL documents for phosphorus and 
sediment, that identify SW-WLAs and associated pollutant reductions assigned to Montgomery County’s 
MS4 and are addressed in this plan: 
 

• Total Maximum Daily Load of Phosphorus in the Rock Creek Watershed, Montgomery County, 
Maryland – EPA Approval Date: September 26, 2013 (MDE, 2012) 

• Total Maximum Daily Load of Sediment in the Rock Creek Watershed, Montgomery County, 
Maryland – EPA Approval Date: September 29, 2011 (MDE, 2011) 

 
The required Rock Creek watershed phosphorus (TP) and sediment (TSS) TMDL target percent reductions, 
as defined by the TMDLs, are shown in Table 1-1 below along with milestones and target years determined 
by the County through the planning process.   
 
Table 1-1. Rock Creek Watershed Local TMDL Milestone and Target Years 

TMDL Watershed - 
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 

Rock Creek - TP 2031 2041 2050 35.0% 

Rock Creek - TSS 2026 n/a 2030 38.3% 
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Figure 1-2. Aerial photography (2020) of the Rock Creek Watershed 
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The TMDL Implementation Progress and Planning (TIPP) spreadsheet tool (MDE, 2021c) was used to 
model baseline, progress, and future loads. The TIPP tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process for development and tracking of local 
TMDL implementation plans. The spreadsheet tool estimates load reductions at various points in the 
watershed planning process, allowing users to assess current progress and future BMP implementation. 
The spreadsheet uses Chesapeake Bay Program Watershed Model Phase 6 (CBP WM P6) Chesapeake 
Assessment Scenario Tool (CAST) 2017d No Action (No BMP) scenario loading rates with disaggregated 
Stream Bed and Bank (STB) loads at the county 8-digit watershed scale. Details of the modeling and load 
calculations are included in Section 4. 
 
Based on MDE guidance, potential increases in the stormwater load since the TMDL baseline years (2009 
for phosphorus and 2005 for sediment) that are attributed to growth in the stormwater sector (i.e., 
growth in developed land uses) are not accounted for in the development of this plan. Local TMDLs are 
considered met, from a planning and pollutant loading accounting perspective, when the load reductions 
associated with restoration progress coupled with the future restoration load reductions exceed the load 
reduction required. Methods to address additional nutrient and sediment loads since the baseline year 
and potential future loads that may result from anticipated growth within County are discussed in Section 
2.3. 
 
This section of the plan, including Table 1-2, provides a concise summary of the loads and reductions at 
important timeline intervals including the baseline, 2021 progress, interim milestones, and target year 
planning intervals. These terms and dates are used throughout the plan and are presented and defined 
here to assist the reader in understanding the definitions of each, how they were derived, and to provide 
an overall summary demonstrating the percent reduction required and percent reduction achieved 
through full implementation of this plan. Sediment loads and SW-WLAs are presented as tons/year in the 
Rock Creek Sediment TMDL (MDE, 2011) document but will be discussed as lbs/year in this 
implementation plan. Future levels of implementation, by BMP type, are discussed in detail in Section 4.3. 
 

• Impairment Baseline Loads: Phosphorus and sediment baseline loads (i.e., land use loads with 
treatment from baseline development and restoration BMPs included) reflecting 2009 conditions 
for phosphorus and 2005 conditions for sediment in the Rock Creek watershed were calculated 
by modeling BMP implementation up to the baseline years in the TIPP spreadsheet tool. Baseline 
loads were used to calculate the target load or SW-WLA.  

• FY2021 Progress Loads: Progress loads achieved from restoration BMP implementation after the 
baseline year through Fiscal Year (FY) 2021 (i.e., June 30, 2021) were calculated using the TIPP.  

• Milestone 1 Loads: Future loads that will result from implementation of strategies after FY2021 
through 2031 for the phosphorus TMDL and through 2026 for the sediment TMDL in the Rock 
Creek watershed.   

• Milestone 2 Loads: Future load that will result from implementation of strategies after 2031 
through 2041 for the phosphorus TMDL in the Rock Creek watershed. The sediment TMDL does 
not have a Milestone 2 because of the shorter timeframe between Milestone 1 (2026) and the 
Target Year (2030).  

• Target % Reduction: Reduction percentages assigned to Montgomery County NPDES regulated 
stormwater point source as noted in the TMDL document.  

• Target Load (SW-WLA):  Because the County’s local TMDLs were developed by MDE under older 
versions of the Chesapeake Bay Program Watershed Model or using a different modeling tool, the 
phosphorus and sediment SW-WLAs were translated by the County into TIPP-compatible target 
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loads using the TIPP model while maintaining the original percent reductions required in the TMDL 
(TP 35.0%, TSS 38.3%). Allocated loads are calculated from the baseline loads using the TIPP and 
the following calculation: Target Load = Baseline Load – (Baseline Load x Target % Reduction). 

• Target Year Future Loads: Loads that will result from implementation of this plan. Target year for 
the Rock Creek phosphorus TMDL is 2050 and sediment TMDLs is 2030. 

• Future % Reduction: The % reduction that is expected to be achieved from implementation of 
this plan. 
 

Table 1-2. Rock Creek Watershed Local TMDL Allocated Loads and Future Loads 

 Rock Creek 
 TP TSS 
 Year EOS lbs/yr Year EOS lbs/yr 
Impairment Baseline Load 2009 14,871 2005 33,214,405 
Progress Load 2021 13,031 2021 24,441,419 
Milestone 1 Load 2031 11,796 2026 21,887,370 
Milestone 2 Load 2041 10,680 n/a n/a 
Target Load (SW-WLA)  9,666  20,493,288 
Target Year Future Load 2050 9,160 2030 20,403,903 
Target % Reduction  35.0%  38.3% 
Future % Reduction 2050 38.4% 2030 38.6% 

Full Plan Implementation  
Future Load 2050 9,160 2050 12,423,096 
Future % Reduction 2050 38.4% 2050 62.6% 

*Full plan implementation meets the target % reduction for phosphorus; however, this level of 
implementation exceeds the target % reduction for sediment.  

 
1.3 Plan Elements and Structure 
This plan is developed within the context of on-going watershed management planning, restoration, and 
resource protection being conducted by Montgomery County.  
 
MDE has prepared several guidance documents to assist municipalities with preparation of TMDL 
implementation plans. This plan is developed following the guidance detailed in the following documents: 

• General Guidance for Developing a Stormwater Wasteload Allocation (SW-WLA) Implementation 
Plan (MDE, 2014) 

• Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated. Guidance for 
National Pollutant Discharge Elimination System Stormwater Permits (MDE, 2021b) 

• General Guidance for Local TMDL Maximum Daily Load Stormwater Wasteload Allocation 
Watershed Implementation Plans (MDE, 2022a) 

• Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) 
Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 
2022c) 
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This Rock Creek implementation plan is organized as follows: 
 

Section 1 Introduction 
 
Section 2 Describes pollutant impacts within the watershed, water quality, biological 
impairment, pollution sources including land use/land cover and impervious surfaces, and current 
programs that mitigate the pollutant loading impacts from new development in the watershed. 
 
Section 3 Presents the types of BMPs being implemented or that may be planned in the 
watershed. Each BMP type is listed and defined in this section. The County’s geodatabase is also 
described including definitions of project development statuses and planning tiers used in the 
database and in this plan.  
 
Section 4 Describes the modeling approach in detail and presents the current and future BMP 
implementation and associated load reductions.  
 
Section 5 Describes County financial resources needed to implement the plan and summarizes 
funding sources.  
 
Section 6 Presents the implementation plan schedule with target loads and activities required 
to achieve those targets based on milestone implementation targets. 
 
Section 7 Discusses the County’s system for tracking implementation of management measures, 
reporting requirements to MDE, estimating load reductions through modeling, and tracking 
overall program success through long term monitoring. The County’s adaptive management 
process is also described in this section. 
 
Section 8 Presents the County’s policies and procedures in place for stormwater management 
facility inspection, maintenance, and enforcement.  
 
Section 9 The County’s various monitoring programs are described in this section including 
Countywide biological monitoring, restoration monitoring, water quality monitoring, and 
watershed assessments.  
 
Section 10 Describes the County’s public outreach and education programs, the key steps in 
the County’s implementation plan submittal process, and the public and MDE comment and 
response process. 
 
Section 11 References 

 
The outcome of the planning effort is to provide guidance for the strategic implementation of watershed 
protection and restoration efforts that will meet Montgomery County’s Rock Creek local TMDL SW-WLAs 
and contribute to meeting water quality standards. Successful implementation of the plan will lead to 
improvements in local watershed conditions and aquatic health. 
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2 Causes and Sources of Impairment 
This section describes the designated uses, water quality, and biological conditions of the watershed, as 
well as land use and impervious surface data that may help explain the water quality impairments 
currently affecting the watershed. 
 
2.1 Impairments 

2.1.1 Pollutant Impacts 

Elevated levels of phosphorus and sediment currently impair the Rock Creek watershed as evident 
through the 303(d) listings and local TMDL requirements. Phosphorus is the limiting nutrient in freshwater 
systems and can lead to algal blooms in lakes and reservoirs with the same impacts as algal blooms in the 
Chesapeake Bay but also can have an impact on drinking water if the bloom occurs in a reservoir that is 
used as a source for municipal drinking water. Sources and transport mechanisms of phosphorus include 
agricultural runoff, urban stormwater, municipal wastewater treatment plants, phosphorus bound to 
sediments supplied to the stream system through instream erosion, and discharge from upstream 
impoundments. 
 
Sediment, both from upland and in-stream sources, can impact in-stream habitat by covering and filling 
gravelly and rocky substrate, which is a preferred substrate habitat for some aquatic organisms (fish and 
benthic communities) and necessary for some fish species for spawning. This is particularly true in the 
Piedmont physiographic region, which includes the Rock Creek watershed, where streams naturally would 
have a gravelly or rocky substrate. Finer clays, silts and sands associated with sediment as a pollutant are 
more mobile and transient and provide less stable and livable space for more sensitive benthic 
macroinvertebrate species by filling the interstitial spaces between larger substrate particles in the 
channel bottom. Increases in sediment loads in channels that cannot adequately transport the load can 
lead to deposition and aggrading streams. These factors often negatively impact channel flow, causing 
additional erosion and increases in flooding, particularly if road crossing capacity is limited by sediment 
accumulation. Suspended sediment in the water column may limit light penetration and prohibit healthy 
propagation of algae and submerged aquatic vegetation. Suspended sediments can cause gill abrasion in 
fish and can limit clarity which impacts aquatic species that rely on sight for feeding. 
 

2.1.2 Water Quality 

2.1.2.1 Use Designations 

According to WQS established by MDE in the Code of Maryland Regulations (COMAR), Surface Water Use 
Designations for the Rock Creek mainstem and tributaries are Use I – Water Contact Recreation and 
Protection of Nontidal Warmwater Aquatic Life; Use III – Nontidal Cold Water; and Use IV – Recreational 
Trout Waters (COMAR 26.08.02.08). A map of designated use class location by County and 8-digit 
watershed is available on MDE’s website: Designated Use Classes for Maryland’s Surface Waters. Nutrient 
and sediment TMDLs of non-tidal tributary streams address the narrative water quality criteria specific to 
designated uses for the support of aquatic health (COMAR 26.08.02.03-3a/3d/3f). Use designations for 
the Montgomery County portion of the Rock Creek Watershed are presented in Table 2-1 (COMAR 
26.08.02.02).  
 

https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
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Table 2-1. Use Designations of the Montgomery County Portion of the Rock Creek Watershed 

Designated Uses Use I Use III Use IV 

Growth and propagation of fish (not trout), other aquatic 
life and wildlife X X X 

Water contact sports X X X 
Leisure activities involving direct contact with surface 
water X X X 

Fishing X X X 
Agricultural water supply X X X 
Industrial water supply X X X 
Propagation and harvesting of shellfish - - - 
Seasonal migratory fish spawning and nursery use - - - 
Seasonal shallow-water submerged aquatic vegetation 
use - - - 

Open-water fish and shellfish use - - - 
Seasonal deep-water fish and shellfish use - - - 
Seasonal deep-channel refuge use - - - 
Growth and propagation of trout - X - 
Capable of supporting adult trout for a put and take 
fishery - - X 

Public water supply - - - 
Source: https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx 
 

2.1.2.2 Tier II High Quality Waters 

Tier II waters are those that have an existing water quality that is significantly better than the water quality 
standards minimum requirements (MDE, 2021d). Maryland’s antidegradation policy has been 
promulgated to provide implementation of more restrictive planning efforts in areas where Tier II waters 
have been designated to maintain the condition of high-quality waters. This implementation has the 
greatest immediate effect on local government planning due to higher standards for discharge into Tier II 
waters. Currently, Tier II streams are identified according to fish and benthic indices of biotic integrity 
(IBI). Streams listed as Tier II waters will always remain Tier II waters and require antidegradation review 
if permitted activities occur in the watershed.    
 
Based on analysis of MDE Tier II spatial data (as of March 2021), Maryland has designated 263 Tier II 
streams segments. There are no Tier II stream segments within the Rock Creek watershed.  
 

2.1.2.3 TMDLs and 303(d) Impairments 

TMDLs are established for waterbodies on Maryland’s 303(d) integrated list of impaired waterbodies to 
set pollutant limits to achieve attainment of the designated use. For each combination of waterbody and 
pollutant, the State must estimate the maximum allowable pollutant load, or TMDL, that the waterbody 
can receive and still meet water quality standards. TMDLs are required by the CWA. Category 4a of the 
303(d) list describes impaired waters with a TMDL or other reduction measure already in place. Category 
5 lists impaired waters in need of a TMDL. Maryland’s Final Combined 2020-2022 Integrated Report (MDE, 
2022b) included a new subcategory to Category 5 called Category 5s and includes waterbody impairments 
caused by chloride from road salt. MDE is addressing chloride impairments (5s) using ‘straight-to-

https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx
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implementation’ approaches to expedite chloride reduction practices; therefore, a local TMDL 
implementation plan is not needed for chloride listings.  
 
According to Maryland’s final combined 2020-2022 Integrated Report, several segments within the 
Montgomery County portion of the Rock Creek watershed are listed for water quality impairments. 
Category 4a, 5, and 5s listings for Rock Creek are included in Table 2-2. A map of surface water quality 
assessment information found in Maryland’s Combined 2020-2022 Integrated Report is available on 
MDE’s website: Water Quality Assessments (IR) and TMDLs. Currently there are no 5s listings in the 
watershed. Final approved TMDLs within Montgomery County with a SW-WLA are shown in bold text.  
 
Table 2-2. Category 4a, 5, and 5s Listings for the Montgomery County Portion of the Rock Creek Watershed 

Impairment Applicable Segment –  
Water Type Detail 

303(d) List 
Category 

Year First 
Listed 

TMDL 
Approval Date 

Bacteria – Enterococcus Non-tidal 8-digit watershed 4a 2002 7/30/2007 
Total Suspended Solids 
(TSS) Non-tidal 8-digit watershed 4a 1996 9/29/2011 

Phosphorus, Total Non-tidal 8-digit watershed 4a 1996 9/26/2013 
Temperature Non-tidal Segment(s) 5 2014 TBD 

Final approved TMDLs within Montgomery County with a SW-WLA, shown in bold text 
Category 4a: Impaired waters with a TMDL or other reduction measure in place 
Category 5: Impaired waters in need of a TMDL 
Category 5s: Impaired waters caused by chloride from road salt – ‘straight-to-implementation’ 
Source: Maryland’s Final Integrated Report of Surface Water Quality (MDE, 2022b)  
 

2.1.3 Biological Impairment 

Montgomery County’s streams are home to a diverse community of plants and animals including 
hundreds of species of stream bugs, over 60 species of fish, almost 60 species of reptiles and amphibians, 
nine species of crayfish, and more than ten species of freshwater mussels (Montgomery County, 2022a). 
All of these unique animals live together forming the stream ecosystems throughout Montgomery County. 
Montgomery County DEP has been performing biological monitoring in the Rock Creek watershed since 
1994 using a variety of methods. As part of the County’s watershed monitoring efforts, the Rock Creek 
watershed has been divided into two (2) subwatersheds: Lower Rock Creek (LR) and Upper Rock Creek 
(UR).  DEP has compiled a comprehensive data set of habitat, benthic macroinvertebrate, and fish data 
spanning from 1994 through 2021, which contains a mix of both randomly selected site locations and sites 
targeted at a location for a specific monitoring purpose. While the extensive data set is generally 
comparable to data collected by the Maryland Biological Stream Survey (MBSS), there are some 
differences which should be acknowledged: 
 

• Benthic samples collected before 2002 were collected with a kick seine. Starting in 2002 DEP 
began using D-nets to match MBSS field protocols ((Kazyak, 2001; Stranko, 2007). 

• Benthic subsamples from 2002 through 2015 were subsampled to 200 organisms. Starting in 2016 
DEP began following MBSS laboratory sorting protocols (Boward and Friedman, 2011) and 
subsampled to 120 organisms. 

• Prior to 2016, organisms in the family Chironomidae were not identified past the family level. 
Starting in 2016 following MBSS laboratory identification protocols (Boward and Friedman, 2011) 
and Chironomids were identified to genus level. 

• Site selection varies 

https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html


Rock Creek Watershed Phosphorus and Sediment TMDL Implementation Plan 2022 

 

12 Montgomery County DEP 
 

o Many samples were targeted to monitor specific impacts.  
o Some were randomly selected from a targeted stream reach.  
o Others were stratified by stream order and randomly selected in the Montgomery County 

Tributaries. 
• Most of the randomly selected sites and nearly all the targeted sites were revisited over time for 

trend analysis. 
• From 2010-2016, first order sites were not sampled in summer for fish. 
• From 2016-current, sites with drainage areas smaller than 0.5 square miles are not sampled in the 

summer for fish. 
 
DEP has also developed a Benthic Index of Biotic Integrity (BIBI) specifically for Montgomery County 
streams, that differs slightly from the MBSS BIBI for the piedmont physiographic region.  There are a total 
of eight metrics comprising measures of biological structure and function; each metric is scored either as 
a one (1), three (3), or five (5). The highest possible final score is 40.  
 
Benthic Macroinvertebrates IBI Metrics 
 

• Taxa richness (Total number of taxa) 
• Biotic index 
• Ratio of scrapers (Scrapers divided by (scrapers + filter feeding collectors)) 
• Proportion of Hydropsyche sp. & Cheumatopsyche sp. 
• Proportion of dominant taxa 
• Total number of Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa 
• Proportion of EPT individuals 
• Proportion of shredders 

  
To determine a narrative based on a final metric score, the following criteria are used (Table 2-3). These 
criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-3. BIBI scoring criteria. 

Score Narrative 
> or = 36 Excellent 

26-35 Good 
17-25 Fair 
< 17  Poor 

 
DEP has developed a Fish Index of Biotic Integrity (FIBI) specifically for Montgomery County streams, that 
differs slightly from the MBSS FIBI for the piedmont physiographic region.  There are a total of nine metrics 
comprising measures of biological structure and function; each metric is scored either as a one (1), three 
(3), or five (5). The metric scores are summed then averaged across all nine metrics, resulting in an overall 
score ranging from 1.0 to 5.0.  
 
Fish IBI Metrics 
 

• Total number of fish species 
• Number of riffle benthic insectivorous individuals 
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• Number of minnow species (Cyprinidae) 
• Number of intolerant species 
• Proportion of tolerant individuals 
• Proportion of individuals as omnivores/generalists 
• Proportion of individuals as pioneering species 
• Total number of individuals (excluding tolerant sp.) 
• Proportion with disease/anomalies 

  
To determine a narrative based on a final metric score, the following criteria shown in Table 2-4 are 
applied. These criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-4. FIBI scoring criteria. 

Score Narrative 
> or = 4.6 Excellent 
3.4 - 4.3 Good 
2.3 -3.2 Fair 
< 2.3  Poor 

 
Physical habitat data are collected using a modified EPA Rapid Bioassessment Protocol (RBP; Barbour et 
al., 1999) for riffle/run prevalent streams.  The following parameters were assessed during both spring 
(benthic macroinvertebrates) and summer (fish) sampling events.   

• Instream Cover (fish) 
• Epifaunal Substrate 
• Embeddedness 
• Channel Alteration 
• Sediment Deposition 
• Frequency of Riffles 
• Channel Flow Status 
• Bank Vegetative Protection 
• Bank Stability 
• Riparian Vegetative Zone Width 

 
Biological Monitoring Results  

Results of the benthic macroinvertebrate sampling from 2016 through 2021 by subwatershed are listed 
below in Table 2-5.  BIBI narrative condition ratings for individual sampling locations are shown in Figure 
2-1. Data collected prior to 2016 were omitted from this analysis since the laboratory processing methods 
did not follow MBSS protocols, and therefore, may not be directly comparable. Additionally, results from 
the more recent sampling events should provide the best characterization of the current conditions. It 
should also be noted that the percentages shown in Table 2-5 are based on the number of samples 
collected during this time period rather than the percentage of sites throughout each subwatershed.  This 
is primarily due to the dataset being comprised of a mix of targeted and random sites, as well as routine 
monitoring sites with repeat samples, which are not necessarily representative of the entire 
subwatershed.  Lower Rock Creek had the largest proportion of samples rated as ‘Poor’ at 68% and and 
additional 29% rated as ‘Fair.’ Only 4% of sites were rated ‘Good’ and 0% rated as ‘Excellent’.  Upper Rock 
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Creek had 11% of records rated ‘Poor’ and 22% rated ‘Fair’.  However, slightly over half (56%) were rated 
as ‘Good’ and an additional 11% were rated ‘Excellent’. 
 
Table 2-5. Benthic macroinvertebrate sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
BIBI Narrative Ratings 

Excellent Good Fair Poor 
Lower Rock Creek 

(n=28) 0% 4% 29% 68% 

Upper Rock Creek 
(n=73) 11%          56% 22% 11% 

 
Results of the fish sampling from 2016 through 2021 by subwatershed are listed below in Table 2-6.  FIBI 
narrative condition ratings for individual sampling locations are shown in Figure 2-2. It should also be 
noted that the percentages shown in Table 2-6 are based on the number of samples collected during this 
time period rather than the percentage of sites throughout each subwatershed.  This is primarily due to 
the dataset being comprised of a mix of targeted and random sites, as well as routine monitoring sites 
with repeat samples, which are not necessarily representative of the entire subwatershed. Lower Rock 
Creek had the largest proportion of ‘Poor’ records at 31%. An additional 23% were rated ‘Fair’, while 46% 
were ‘Good’.   Upper Rock Creek had 4% rated ‘Poor’ and an additional 25% rated ‘Fair’. Over half of the 
records were ‘Good’ (54%) and the remaining 18% were rated ‘Excellent.’ 
 
Table 2-6. Fish sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
FIBI Narrative Ratings 

Excellent Good Fair Poor 
Lower Rock Creek 

(n=13) 0% 46% 23% 31% 

Upper Rock Creek 
(n=28) 18% 54% 25% 4% 

 
Physical Habitat Assessments 

Results of the physical habitat assessments from 2016 through 2021 by subwatershed are listed below in 
Table 2-7 through Table 2-10.  RBP habitat assessment narrative condition ratings for individual sampling 
locations are shown in Figure 2-3.  The following parameters were determined to be the most applicable 
to representing potential impacts from sediment and nutrient impairments; instream cover, epifaunal 
substrate, embeddedness, and sediment deposition, and are therefore the focus of the analysis. 
 
For instream habitat, Lower Rock Creek had the largest proportion of records rated as ‘Poor’ at 6%, and 
an additional 41% rated as ‘Marginal’ (Table 2-7).  Lower Rock Creek also had 18% of its records rated as 
‘Optimal.’ Upper Rock Creek had 5% rated as ‘Poor’, and an additional 57% were rated ‘Marginal’.   
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Table 2-7. Physical habitat assessment results for Instream Habitat from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Instream Cover Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Lower Rock Creek 

(n=34) 18% 35% 41% 6% 

Upper Rock Creek 
(n=103) 1% 37% 57% 5% 

 
For epifaunal substrate, Lower Rock Creek had the largest proportion of records rated as ‘Poor’ at 24%, 
and an additional 62% rated as ‘Marginal’ (Table 2-8).  In Upper Rock Creek 3% of records were rated 
‘Poor’, while 72% were rated ‘Marginal’.   
 
Table 2-8. Physical habitat assessment results for Epifaunal Substrate from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Epifaunal Substrate Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Lower Rock Creek 

(n=34) 0% 15% 62% 24% 

Upper Rock Creek 
(n=103) 2% 23% 72% 3% 

 
Lower Rock Creek had the largest proportion of records rated as ‘Poor’ at 26% for embeddedness, and an 
additional 56% rated as ‘Marginal’ (Table 2-9).  Upper Rock Creek had 10% of records rated ‘Poor’ and 
49% were rated ‘Marginal’.  There were no sites in either subwatershed rated as ‘Optimal’.  
 
Table 2-9. Physical habitat assessment results for Embeddedness from 2016 - 2021 by percentage of data records. 

Subwatershed 
Embeddedness Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Lower Rock Creek 

(n=34) 0% 18% 56% 26% 

Upper Rock Creek 
(n=103) 0% 41% 49% 10% 

 
Upper Rock Creek had the largest proportion of records rated as ‘Poor’ at 10% for sediment deposition, 
and an additional 81% rated as ‘Marginal’ (Table 2-10).  Lower Rock Creek had 3% of records rated ‘Poor’ 
and 94% were rated ‘Marginal.’ There were no sites in either subwatershed rated as ‘Optimal’.  
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Table 2-10. Physical habitat assessment results for Sediment Deposition from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Sediment Deposition Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Lower Rock Creek 

(n=34) 0% 3% 94% 3% 

Upper Rock Creek 
(n=103) 0% 9% 81% 10% 

 
Conclusions 

Biological and physical habitat impairments are generally widespread throughout the Rock Creek 
watershed with some areas of lesser impairment in the upstream sections of the Upper Rock Creek 
subwatershed north of Route 115, which has been designated as a Special Protection Area by the County. 
Differences between BIBI and FIBI narrative conditions for many sites make it difficult to inform a targeted 
implementation approach using biological data.  For instance, benthic sampling at a given site may yield 
BIBI ratings of ‘Poor’ or ‘Fair’, while fish sampling may yield FIBI ratings of ‘Good’ or ‘Excellent’.  Physical 
habitat data suggest sediment deposition impairments likely impact the majority of sites in the Rock Creek 
drainage.  However, impaired epifaunal substrate also impacts a large majority of sites which may be the 
primary driver behind the high proportion of ‘Poor’ and ‘Fair’ benthic macroinvertebrate conditions.    
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Figure 2-1. Benthic Macroinvertebrate Sampling Results from 2016 – 2021. 



Rock Creek Watershed Phosphorus and Sediment TMDL Implementation Plan 2022 

 

18 Montgomery County DEP 
 

 

 
Figure 2-2. Fish Sampling Results from 2016 – 2021. 
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Figure 2-3. RBP Habitat Assessment Results from 2016 – 2021. 
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2.2 Sources 
The major sources of phosphorus in the Rock Creek watershed are urban land (construction, developed, 
extractive; 66.5%), followed by point source discharges (15.6%), nurseries (7.6%), and crops (6.9%) (MDE, 
2012). The major sources of sediment in the Rock Creek watershed include urban land (83.8%) and 
cropland (10.0%; MDE, 2011).  
 

2.2.1 Land Use/Land Cover 

The type and density of various land uses can have a dramatic effect on water quality and stream habitat.  
Forested areas slow stormwater flow and allow water to gradually seep into soils and drain into streams. 
Vegetation and soils bind nutrients and pollutants found within stormwater—improving water quality as 
it infiltrates the ground.  Developed areas, with a high percentage of impervious surfaces (buildings, paved 
roads, parking lots, etc.), increase the volume and/or flow of stormwater compared to forested areas with 
good vegetation—increasing the amount of pollutants entering streams.  Increased stormflow affects 
stream habitat negatively by increasing bank erosion and decreasing instream and riparian habitat.  
Agricultural land, if managed incorrectly, can also impair streams with increases in nutrients, sediment, 
and bacteria. 
 
2013/2014 land use/land cover data from the Chesapeake Conservancy (CCLU) was used to characterize 
the watershed and identify likely sources of nutrient and sediment loads in the watershed, as well as help 
determine where BMPs may be needed (Figure 2-4). The CCLU data is a high resolution (one meter) land 
use/land cover dataset developed from aerial photography and LiDAR elevation data. The CCLU data is 
used in the load calculations of the CBP WM P6 and the TIPP model and for consistency is used here to 
describe the watershed land use conditions.  
 
Land use/land cover data for the Montgomery County portion of the Rock Creek watershed is presented 
in Table 2-11. Tree canopy (forest, tree canopy over turf, and tree canopy over impervious) accounts for 
almost half of the land use in the Rock Creek watershed, followed by turf grass. Non-road impervious 
surfaces account for 14.2% of the watershed area, while impervious roads account for 4.8% of the 
watershed. 
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Table 2-11. Land Use/Land Cover, Chesapeake Conservancy 2013/2014 Dataset, Montgomery County Portion of 
the Rock Creek Watershed 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Fractional Turf (small) contains 70% turf grass and 30% mixed open. Fractional Turf (medium) contains 50% turf 
grass and 50% mixed open. Fractional Turf (large) contains 30% turf grass, 60% mixed open, 10% agriculture. 
Fractional Impervious contains 30% impervious and 70% mixed open. 
 

2.2.2 Impervious Surfaces 

Impervious surfaces concentrate stormwater runoff, accelerate flow rates and direct stormwater to 
receiving streams, where it can cause stream erosion and habitat degradation. Runoff from impervious 
surfaces picks up and washes off pollutants and tends to have higher pollutant concentrations than runoff 
generated from pervious areas. In general, undeveloped watersheds with small amounts of impervious 
cover are more likely to have better water quality in local streams than urbanized watersheds with greater 
amounts of impervious cover. Impervious cover is a primary factor when determining pollutant 
characteristics and loadings in stormwater runoff. 
 
The degree of imperviousness in a watershed also affects aquatic life.  There is a strong relationship 
between watershed impervious cover and the decline of a suite of stream health indicators. As 
imperviousness increases, the potential stream quality decreases with most research suggesting that 
stream quality begins to decline at or around 10 percent imperviousness (Schueler, 1994; CWP, 2003). 
However, there is considerable variability in the response of stream indicators to impervious cover 
observed from 5 to 20 percent imperviousness due to historical effects, watershed management, riparian 
width and vegetative protection, co-occurrence of stressors, and natural biological variation. Because of 
this variability, one cannot conclude that streams draining low impervious cover will automatically have 
good habitat conditions and high-quality aquatic life.   
 
Impervious surfaces make up 27.9% of the Rock Creek watershed (Figure 2-5). Impervious surface 
coverage is lower in the northern portion of the watershed, but high throughout the watershed, 
particularly in the vicinities of Silver Spring, Bethesda, and Rockville.  

Land Use/Land Cover Acres % of 
Watershed 

Impervious Road      1,868.4  4.8% 
Impervious Non-Road      5,563.8  14.2% 
Tree Canopy over Impervious      2,660.4  6.8% 
Water         238.1  0.6% 
Floodplain Wetland         379.7  1.0% 
Other Wetlands         235.1  0.6% 
Forest      7,811.7  19.9% 
Tree Canopy over Turf      9,482.4  24.1% 
Mixed Open      1,157.0  2.9% 
Fractional Turf*      3,747.5  9.5% 
Fractional Impervious*         185.0  0.5% 
Turf Grass      5,191.6  13.2% 
Agriculture         764.5  1.9% 

Total 39,285.3 100% 
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Figure 2-4. Chesapeake Conservancy Land Use/Land Cover (2013/2014 conditions) of the Montgomery County 
Portion of the Rock Creek Watershed   
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Figure 2-5. Impervious Cover (2020 conditions) of the Montgomery County Portion of the Rock Creek Watershed 
(Montgomery County, 2022b) 
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2.3 Anticipated Growth 
Future urban sector growth and the anticipated increase in urban loads that may result are expected to 
be controlled by two elements: stormwater management to the maximum extent practicable (MEP) that 
is required with new development and anticipated “Accounting for Growth” policies. This implementation 
plan is developed to treat the reduction required from the initial baseline year load, calibrated to the 
current Bay model. Based on guidance from MDE, TMDL restoration planning should focus on the 
untreated and undertreated areas associated with the urban footprint at the time of the TMDL baseline 
(MDE, 2014). Future load and loads potentially added to the urban sector since the baseline year to 
present, are not accounted for here as they are addressed under other programs described below. 
 

2.3.1 Plans for Future Growth 

The Thrive Montgomery 2050 Planning, Housing, and Economic Development Committee Draft plan 
(Montgomery County, 2021) was passed by the Montgomery County Council in October 2022. The 30-
year plan is the County’s update to their general plan and provides a framework for future plans and 
development to achieve economic competitiveness, racial and social equity, and environmental 
sustainability. The plan has an emphasis on focusing growth in targeted areas, emphasizing walking, 
biking, and transit, and protecting areas outside target growth areas such as the Agricultural Reserve and 
parks. The Agricultural Reserve is a designated land use zone that was created in 1980 by the Montgomery 
County Council to preserve 93,000 acres of farmland and rural space in the northwestern part of the 
county. The Rock Creek watershed includes 166 acres of Agricultural Reserve area, making up only 0.4% 
of the watershed. 
 
The Thrive Montgomery plan states that “Montgomery County is growing more slowly than in past 
decades, but our population is still projected by the Metropolitan Washington Council of Governments to 
increase by about 200,000 people over the next 30 years.” It goes on to state that 85% of the County’s 
land is already developed, and there is little land left to accommodate this projected growth since a 
significant portion of the County’s land is either protected within the Agricultural Reserve or under the 
stewardship of the Parks Department. Compact, corridor-focused growth will make development more 
environmentally sustainable, limiting the footprint of development, and encouraging walking, biking, and 
public transit use.  
 
The emphasis on compact growth within the Thrive Montgomery plan will result in redevelopment of 
areas developed prior to new stormwater requirements, which should result in increased stormwater 
management of previously uncontrolled impervious areas. Montgomery County requires redevelopment 
to meet the same stormwater management standard as new development, which exceeds state 
requirements. Redevelopment in areas of high impervious surface cover should slow the increase of 
impervious surface coverage across the County. Compact growth should also reduce development 
pressure on rural and natural areas (Montgomery County, 2021).   
 

2.3.2 Offsetting Nutrient and Sediment Loads from Future Growth 

Despite intentional and compact growth and development in the County, pollutant loading from urban 
stormwater sources is still expected to increase as the population grows. It is anticipated that new 
development will make use of environmentally sensitive design (ESD) stormwater treatment to the 
maximum extent practicable (MEP) in accordance with MDE’s Stormwater Regulations. 
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Maryland’s 2007 Stormwater Management Act went into effect in October of 2007, with resulting changes 
to COMAR and the 2000 Maryland Stormwater Design Manual in May of 2009. County law implementing 
the state regulations went into effect in August of 2010. The most significant changes relative to 
watershed planning are in regard to the implementation of ESD. The 2007 Act defines ESD as “using small-
scale stormwater management practices, nonstructural techniques, and better site planning to mimic 
natural hydrologic runoff characteristics and minimize the impact of land development on water 
resources.”  
 
In addition to the 2007 Stormwater Management Act, the following programs mitigate pollutant loading 
impacts from new development: 1991 Forest Conservation Act, 1997 Priority Funding Areas Act, 2009 
Smart, Green & Growing Planning Legislation, 2010 Sustainable Communities Act, 2011 Best Available 
Technology Regulation, and the 2012 Sustainable Growth & Agricultural Preservation Act. Part VI Special 
Programmatic Conditions of Montgomery County’s 2021 NPDES MS4 permit states that “any additional 
loads will be offset through Maryland’s Aligning for Growth policies and procedures as articulated through 
Chesapeake Bay milestone achievement” (MDE, 2021a).  
 
Anticipated “Accounting for Growth” policies will help address any residual load (TN: 50%, TP: 40%, TSS: 
10%, and bacteria: 30%) that may potentially be uncontrolled by development-based stormwater 
controls. As required by the State’s Watershed Implementation Plan (Bay Restoration Plan), Maryland is 
developing an Accounting for Growth (AFG) policy that will address the expected increase in the State’s 
pollution load from increases in population growth and new development. While not currently a fully 
formed policy, the State’s plan, as of the Final Report of the Workgroup on Accounting for Growth in 
Maryland (August 2013) focuses on two elements: 1) the strategic allotment of nutrient loads to large 
wastewater treatment plants, upgraded to the best available technology; and 2) the requirement that all 
other new loads must be offset by securing pollution credits. Maryland’s Phase III WIP (MDE, 2019) 
describes the states approach to accounting for growth as follows: 
 

“Because Maryland does not have regulations in place to offset increased loads from new 
sector growth, the State currently offsets loads through accelerated pollution reductions 
in the wastewater and agricultural sectors. Additionally, Maryland has land conservation, 
preservation, and growth management programs that limit growth impacts to the natural 
environment. To sustain Chesapeake Bay restoration and accommodate projected 
growth, Maryland needs to implement an adaptive growth policy through the 
accountability and adaptive management framework. This framework must regularly 
revisit sector-loading trends and provide sufficient offsets to stay under the State’s 
pollution reduction targets.” 

 
3 Best Management Practices 
Best management practices (BMPs) include both structural practices and programmatic practices that 
provide management and, in some cases, restoration of water quality and natural resources. The BMPs in 
this plan are either already implemented or are planned for implementation to achieve and maintain the 
Rock Creek phosphorus and sediment local TMDL reductions. This section describes the types of BMPs 
being implemented in the watershed. Load reductions that result from these measures are discussed in 
Section 4.  
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3.1 BMP Definitions and Treatment 
This section briefly describes each practice and includes a summary of the nutrient and sediment 
reductions achieved with each type. Associated BMP names used in the TIPP are included in italics.  
 
The recommended BMP practices are approved by MDE, described in the 2021 MS4 Accounting Guidance 
(MDE, 2021b) and included as BMPs in the TIPP tool. Exceptions to this are dry ponds which include dry 
detention ponds and dry extended detention ponds. These practices are no longer considered for future 
implementation; however, there are many existing facilities that are still actively managing runoff 
throughout the County. Dry ponds are often cost-effective opportunities for retrofit to provide water 
quality treatment so they are described here as well. The practices include: 
 
Stormwater BMPs 

• Bioretention — An excavated pit backfilled with engineered media, topsoil, mulch, and 
vegetation. These are planting areas installed in shallow basins in which the storm water runoff is 
temporarily ponded and then treated by filtering through the bed components, and through 
biological and biochemical reactions within the soil matrix and around the root zones of the 
plants. Bioretention includes an underdrain. Rain gardens function similar to and therefore are 
modeled as bioretentions. However, rain gardens do not include an underdrain. BMP Short 
Name(s) used in the TIPP = BioRetNoUdAB / BioRetUdAB / BioRetUdCD 

• Bioswales — An open channel conveyance that functions similarly to bioretention. Unlike other 
open channel designs, there is additional treatment through filter media and infiltration into the 
soil. BMP Short Name(s) used in the TIPP = Bioswale 

• Dry Detention Ponds – Depressions or basins created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow, primarily providing quantity 
control. These devices are designed to improve quality of stormwater using features such as swirl 
concentrators, grit chambers, oil barriers, baffles, micropools, and absorbent pads to remove 
sediments, nutrients, metals, organic chemicals, or oil and grease from urban runoff. BMP Short 
Name(s) used in the TIPP = Dryponds 

• Dry Extended Detention Ponds – Depressions created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow or groundwater infiltration 
following storms. They are similar in construction and function to dry detention basins, except 
that the duration of detention of stormwater is designed to be longer, allowing additional wet 
sedimentation to improve treatment effectiveness. BMP Short Name(s) used in the TIPP = 
ExtDryPonds 

• Green Roof – Green roofs are alternative surfaces that replace conventional construction 
materials and include a protective cover of planting media and vegetation, reducing impervious 
cover and more closely mimicking natural hydrology. “Extensive” green roof is a lightweight 
system where the media layer is between two and six inches thick and is limited to low-growing 
herbaceous plants. “Intensive” green roofs have thicker soil layers and are capable of supporting 
trees and shrubs. Modeled in the TIPP as Runoff Reduction (RR).  

• Impervious Disconnection – Disconnecting existing impervious area runoff from stormwater 
drainage systems such as directing rooftops and/or on-lot impervious surfaces to pervious areas 
with amended soils.  Modeled in the TIPP as Runoff Reduction (RR). 

• Infiltration — A depression or trench to form a shallow basin where sediment is trapped and 
stormwater infiltrates into the soil. No underdrains are associated with infiltration basins and 
trenches, because by definition these systems provide complete infiltration. Design specifications 
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require infiltration basins and trenches to be built in good (A and B) soil types; they are not 
constructed on poorly draining soils, such as C and D soil types. Dry wells, infiltration basins, 
infiltration trenches, and landscaped infiltration are all examples of this practice type. BMP Short 
Name(s) used in the TIPP = Infiltration / InfiltWithSV 

• Permeable Pavement - Pavement or pavers that reduce runoff volume and treat water quality 
through both infiltration and filtration mechanisms.  Water filters through open voids in the 
pavement surface to a washed gravel subsurface storage reservoir, where it is then slowly 
infiltrated into the underlying soils or exits via an underdrain. BMP Short Name(s) used in the TIPP 
= PermPavNoSVNoUdAB / PermPavNoSVUdAB / PermPavNoSVUdCD / PermPavSVNoUdAB / 
PermPavSVUdAB / PermPavSVUdCD 

• Rainwater Harvesting – Rainwater harvesting practices intercept and store rainfall for future use. 
The capture and re-use of rainwater promotes conservation, as well as reduces runoff volumes 
and the discharge of pollutants downstream. Rainwater harvesting includes rain barrels and larger 
storage tanks or cisterns. Modeled in the TIPP as Runoff Reduction (RR). 

• Sheetflow to Conservation – Directing stormwater runoff from developed land to adjacent 
natural planted areas where it can soak into or filter over the ground. Modeled in the TIPP as 
Runoff Reduction (RR). 

• Urban Filtering - Practices that capture and temporarily store runoff and pass it through a filter 
bed of either sand or an organic media. There are various sand filter designs, such as above 
ground, below ground, perimeter, etc.  An organic media filter uses another medium besides sand 
to enhance pollutant removal for many compounds due to the increased cation exchange capacity 
achieved by increasing the organic matter. These systems require yearly inspection and 
maintenance to receive pollutant reduction credit. BMP Short Name(s) used in the TIPP = Filter / 
UrbFilterRR / UrbFilterST 

• Vegetated Open Channels - Open channels are practices that convey stormwater runoff and 
provide treatment as the water is conveyed and include bioswales.  Runoff passes through either 
vegetation in the channel, subsoil matrix, and/or is infiltrated into the underlying soils. BMP Short 
Name(s) used in the TIPP = VegOpChanNoUdAB / VegOpChanNoUdCD 

• Wet ponds or wetlands — A water impoundment structure that intercepts stormwater runoff 
then releases it at a specified flow rate. These structures retain a permanent pool and usually 
have retention times sufficient to allow settlement of some portion of the intercepted sediments 
and attached pollutants. Until 2002 in Maryland, these practices were generally designed to meet 
water quantity, not water quality objectives. Wet ponds and wetlands are now designed for both 
water quantity and quality objectives; nitrogen reduction is minimal, but phosphorus and 
sediment are reduced. BMP Short Name(s) used in the TIPP = WetPondWetland 

• Stormwater Conversions – Stormwater conversions, or retrofits, may include converting dry 
ponds, dry extended detention ponds, or wet extended detention ponds into wet pond structures, 
wetlands, or infiltration basins. Load reductions are calculated in the TIPP for both the prior BMP 
type, as a negative reduction, and the retrofit BMP type to calculate the net reductions from 
conversion of the facility (i.e., additional treatment). This is the suggested approach by MDE to 
prevent double counting reductions from retrofits.  

Land Use Conversion BMPs 

• Impervious Surface Reduction - Reducing impervious surfaces by direct removal to promote 
infiltration and percolation of runoff storm water. Land Use Conversion(s) in TIPP = Converting 
from Aggregate Impervious to Turf / Converting from Aggregate Impervious to Forest 
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• Forest Planting – Urban forest planting is planting trees on urban pervious areas at a density that 
would produce a forest-like condition over time.  The planting area must be at least 0.5 contiguous 
acres and have a survival rate of 100 trees planted per acre. At least 50% of the trees should have 
a 2-inch diameter or greater, or a 1-inch caliper at the time of planting. Land Use Conversion in 
TIPP = Converting from Turf to Forest 

• Riparian Forest Planting – Riparian forest buffers are planted adjacent to a stream, with a 
recommended buffer of 100 feet and a 35-foot minimum width required. Land Use Conversion in 
TIPP = Converting from Turf to Forest with Buffer 

• Urban Tree Canopy Planting - Urban tree canopy planting is the conversion of pervious turf to 
tree canopy over turf. The understory remains managed (regularly mowed and/or fertilized). 
Survival rate is assumed to be 100% and trees are not required to be planted in a contiguous area. 
Land Use Conversion in TIPP = Converting from Turf to Tree Canopy over Turf 

• Street Trees – Street trees are any tree planting that occurs over an impervious surface (e.g., trees 
planted in sidewalk boxes on a roadside curb). Survival rate is assumed to be 100% and trees are 
not required to be planted in a contiguous area.  Land Use Conversion in TIPP = Converting from 
Aggregate Impervious to Tree Canopy over Aggregate Impervious  

• Conservation Landscaping – Conservation landscaping refers to areas of managed turf that are 
converted into perennial meadows using species that are native to the Chesapeake Bay region. 
Land Use Conversion in TIPP = Converting from Turf to Mixed Open 

Alternative BMPs 

• Stream Restoration – Stream restoration in urban areas is used to restore the urban stream 
ecosystem by restoring the natural hydrology and function of a stream, helping to improve habitat 
and water quality conditions in degraded streams. Load reductions calculated in the TIPP using 
the default rate will be replaced with individual site-specific values once protocol information is 
available. Details on the protocols can be found in the Consensus Recommendations for Improving 
the Application of the Prevented Sediment Protocol for Urban Stream Restoration Projects Built 
for Pollutant Removal Credit (Wood, 2020) and Consensus Recommendations to Improve Protocols 
2 and 3 for Defining Stream Restoration Pollutant Removal Credits (Wood and Schueler, 2020). 

• Outfall Stabilization – Per the report Recommendations for Crediting Outfall and Gully 
Stabilization Projects in the Chesapeake Bay Watershed (Hanson et. al, 2019), outfall stabilization 
projects are an engineering approach to design a stable channel to dissipate energy that extends 
from the upland source to the stream channel. Load reductions from outfall stabilization projects 
are creditable only if Protocol 5 is applied.  

• Street Sweeping — Street sweeping is an annual practice that must be tracked and reported each 
year to receive load reduction credit. Per the MDE 2021 MS4 Accounting Guidance (MDE, 2021b), 
MS4 jurisdictions may generate varying load reduction credit based on a range of sweeping 
schedules and type of sweeper used.  

• Storm Drain Cleaning – Storm drain cleaning includes direct removal of sediments from the catch 
basin of the storm drain system. Storm drain cleaning is an annual practice that must be tracked 
and reported each year to receive load reduction credit. Per the MDE 2021 MS4 Accounting 
Guidance (MDE, 2021b), load reduction credit is available when the mass of nutrient-rich catch 
basin sediments is measured and physically removed from the storm drain system. Load 
reductions vary based on the material removed: organic or inorganic. At this time, the County is 
not weighing organic and inorganic material separately; so, an assumption of the percentage of 
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organic and inorganic material is being used to support the modeling calculations. Predominant 
material type will be visually determined in the future.  

• Maryland Urban Nutrient Management – Nutrient Management Maryland Commercial 
Applicators and Do It Yourself BMPs credit nitrogen reductions to urban lawns based upon 
Maryland legislation and regulations related to TN fertilizer content and application (CBP, 2020). 
Urban Nutrient Management BMPs also receive TP credit if implemented after 2014 when the 
Fertilizer Act was passed (MDE, 2021c). The Urban Nutrient Management data comes from a 
statewide number of acres provided to MDE by Maryland Department of Agriculture. These acres 
are distributed by the CBP WM P6 to County/watershed implementation levels. 

The associated reduction efficiency percentages by BMP (short name and full names included) are 
presented in Appendix A. All BMP nutrient and sediment efficiencies are consistent with the MDE 2021 
MS4 Accounting Guidance document (MDE, 2021b). 

3.2 BMP Database 
The County relies on geographic information system (GIS) databases and other data sources to spatially 
locate projects and manage tables of data related to projects. Features are tracked spatially with records 
of the necessary treatment values, statuses, built dates, BMP information, and planning information 
needed for reporting and modeling. These datasets generate the input data that are used to measure 
progress towards TMDL reduction targets. Regular review and upkeep of the data is imperative to this 
process. The growth and development of this spatial database is a critical component of the reporting and 
tracking capability of the County.  
 
The County’s MS4 geographic data and related datasets were recently transitioned to MDE’s NPDES 
geodatabase and initial modeling was performed concurrent with the geodatabase redesign effort. The 
County will continue to manage the geodatabase, make updates when necessary, and link consolidated 
BMP data from the various geodatabase tables to output formats for modeling. 
3.3 Implementation Status and Planning Tiers 
The County tracks implementation status against restoration and TMDL goals. Status is based on progress 
in planning, design, and construction of structural, ESD, and alternative BMPs. As described in Section 3.2, 
the information for these BMPs is stored in a database with the project development status identified as 
Complete, Under Construction, In Design, Planned, Potential, or To Be Determined (TBD) for each BMP. 
Unit treatment (e.g., impervious and turf acres, acres converted, linear feet) for each type of BMP is 
grouped based on project status and built date and entered into the TIPP. This allows the County to assess 
pollutant reduction progress in near real time and plan BMPs needed to meet the remaining reduction 
goal. Modeling in the TIPP is described in Section 4.1. Definitions of the project statuses are provided 
below.  
 

• Complete: Projects that have completed construction and include a built or install date 
• Under Construction: Projects that have completed the design phase and are currently under 

construction; these projects do not yet have a built date 
• In Design: Projects that are currently in design and have not started construction; these projects 

do not yet have a built date 
• Planned: Projects included in the County’s Capital Improvement Projects (CIP) database but with 

no open task order at this time 
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• Potential: Placeholders for projects that will be implemented through upcoming Design-Build and 
Pay for Performance contracts  

• To Be Determined (TBD): Project opportunities from past watershed assessments that are: in the 
stormwater management (SWM)/Stream Restoration suitable area (Medium and High), within 
the MS4 permit area (for SWM), or outside of the treated area (for SWM). Additional hypothetical 
projects needed to hit the TMDL target are also included in this category.  

4 Expected Load Reductions 
Current and future BMP implementation and associated load reductions are presented below in sections 
4.2 and 4.3, respectively. Refer to Section 4.1 for a detailed description of the modeling approach used 
and how the County’s analyses and methods are comparable with MDE’s TMDL analyses.  
 
4.1 Modeling Approach 
The original Rock Creek Watershed Implementation Plan (Biohabitats, 2012) used the Watershed 
Treatment Model (WTM) to estimate nutrient and sediment sources and treatment options for the Rock 
Creek watershed. In 2021, MDE released their TMDL TIPP tool (MDE, 2021c). As noted in Guidance for 
Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater Wasteload 
Allocation (SW-WLA) Watershed Implementation Plans (WIPs), “MDE requires jurisdictions to use this tool 
for consistency among load reduction calculation methodologies and ease of reporting progress” (MDE, 
2022c). The TIPP spreadsheet tool was developed by MDE’s Water and Science Administration to simplify 
the load estimating and planning process. The spreadsheet tool estimates load reductions at various 
points in the watershed planning process, allowing users to assess current progress and future BMP 
implementation. Land use specific loading rates are multiplied by an amount, which may be acres or 
systems depending on the load source, to calculate loads coming off the land. The land use loading rates 
used in this spreadsheet are Chesapeake Bay Phase 6 CAST-2017d Watershed Model No Action (No BMP) 
scenario loading rates aggregated at the 8-digit watershed scale by county and include STB loads 
determined by a variation of the method used to determine STB load in the MDE 2021 MS4 Accounting 
Guidance document (MDE 2021b). These loads account for inconsistencies in load distribution between 
the Phase 5 and 6 model. Nitrogen, phosphorus, and sediment loading rates as of the April 2022 version 
of the TIPP are included in Appendix A.  
 
The TIPP spreadsheet tool estimates load reductions for Total Nitrogen (TN), TP, and TSS at two different 
scales: Edge-of-Stream (EOS) and Edge-of-Tide (EOT). EOS loads in this spreadsheet are calculated using 
the methods and BMP efficiencies recommended by the expert panels approved by the Chesapeake Bay 
Program. The EOS scale is used for local TMDL modeling and the County’s implementation plans. The EOT 
scale incorporates in-stream uptake, processing, and transport that affects nutrient and sediment loads 
from the upstream source to the receiving water body (in this case, the Chesapeake Bay). The EOT scale 
is not included in this implementation plan.  
 
Modeling methodologies may change in the future because of updated versions of the Bay Model, which 
could change loading rates, or because of crediting changes directed by MDE or Chesapeake Bay Program 
Sponsored Expert Panels, which could affect load reduction calculations or BMP pollutant removal 
efficiencies. The TIPP spreadsheet tool was originally developed by MDE and if modeling methodologies 
or information are updated or revised, MDE will determine whether an updated version of the tool is 
warranted. Revised components of any updated version would then need to be incorporated into the 
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County’s TIPP workbooks. Implementation plans may need to be revised if modeling changes occur in the 
future.  
 
As of October 2022, MDE made minor edits and updates to the TIPP since the original version was 
released. The County referenced the ‘TIPP Revision Record’ in the ReadMe tab of the TIPP and the MDE 
edits to the TIPP that were made after the original date were incorporated into the County’s version of 
the model that was used to develop this plan. 
 
Montgomery County’s modeling approach does not seek to determine the current level of loading 
compared to the originally published SW-WLA. Instead, reduction requirements have been developed 
based on MDE’s guidance (MDE, 2014) regarding the process for determining whether WLA requirements 
have been met: 
 

 … it is recommended that local jurisdictions demonstrate their progress towards 
achieving SW-WLAs by comparing reduction percentages rather than absolute loads.  –
Page 6, Technical Recommendations 1.g. 
 

It is understood that load reductions developed by the County will not match the absolute loads listed in 
the TMDL because the model used to develop the TMDL is different from what is currently available and 
may not be available to the County or other permittees. The SW-WLAs are translated into a compatible 
target load using the TIPP spreadsheet tool described above. Demonstrating progress using percent load 
reduced will allow the County to meet the TMDL using the best and most accurate data available on land 
use, sources, loading rates, and removal efficiencies.  
 
To translate SW-WLAs that were developed under older versions of the CBP watershed model or using 
different models, the published baseline loads were re-calculated in the TIPP spreadsheet by modeling 
baseline BMPs within the TMDL watershed on top of baseline land use. 
 
TIPP Baseline Land Use Data Inputs 

Land use within the County’s jurisdiction is a critical input for any model used to assess TMDL compliance. 
Impervious and pervious acres within the County’s MS4 boundary were translated to baseline conditions 
following a backcasting land cover methodology developed by Baltimore County and reviewed and 
approved by MDE (MDE, 2021e). This methodology uses National Land Cover Database (NLCD) layers, 
which are available in a range of years and allows a more accurate representation of land cover conditions 
during a particular TMDL baseline year, along with Chesapeake Conservancy Land Use (CCLU) 2013/2014 
dataset, which uses land use categories that generally match the land use categories used by MDE in the 
TIPP. GIS analysis provides a translation from NLCD 2013 land use categories to CCLU 2013 land use 
categories and that translation is applied to the relevant NLCD years closest to the TMDL baseline years 
(2008 NLCD data was the closest to the 2009 baseline year for the Rock Creek phosphorus TMDL and 2006 
NLCD data was the closest to the 2005 baseline year for the Rock Creek sediment TMDL). The TIPP 
provides the option of calculating loads and reductions associated with specific impervious land use 
information (i.e., Impervious Road and Impervious NonRoad data) or aggregated impervious land use 
(impervious area from roads, buildings, and other are accounted for together). The County calculated 
County MS4 impervious acres as aggregate impervious. The TIPP model uses the turf land use type that 
includes MS4 turf grass land use and Non-regulated turf grass. The resulting baseline MS4 land use acres 
are shown in Table 4-1 below and were used as data input into the TIPP. 
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Table 4-1. TIPP Model Baseline Land Use Data Inputs  

 
 

 

 

 
Reduction Target Derivation 

The required percent reduction is published in the local TMDL document and will vary based on the 
impairment. These percentages form the basis of the County’s reporting on progress towards compliance. 
The required local TMDL reductions are calculated using the formula below. The required percent 
reduction assigned to the Montgomery County MS4 source is applied to the translated baseline load to 
calculate the required pollutant load reduction. The required pollutant reduction was then subtracted 
from the baseline load to calculate the target SW-WLA. Baseline, progress, and implementation loads 
translated using the TIPP spreadsheet tool allow for direct comparison of progress and future load 
reductions against the TMDL targets.  
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝐵𝐵𝐵𝐵𝐵𝐵𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅 𝐿𝐿𝑅𝑅𝐵𝐵𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 % 
Where  

Reqd Reduction MontCo = Reduction amount required for Montgomery County 
Baseline Load MontCo = Montgomery County translated Baseline Load 
Reqd Reduction % = Published percent reduction assigned to Montgomery County NPDES 
regulated stormwater point source in the TMDL document 

 
The SW-WLAs in the phosphorus and sediment TMDLs were developed by MDE using the CBP P5.3.2 and 
CBP P5 watershed models, respectively, and were translated by the County into TIPP-compatible target 
loads. Phosphorus and sediment load reductions required for the Rock Creek Montgomery County Phase 
I MS4 source are shown in Table 4-2.  
 
Table 4-2. Phosphorus and Sediment Load Reductions Required to achieve TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Rock Creek watershed 

 Rock Creek 

Impairment (Unit) 
TP 

(EOS lbs/yr) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2009 2005 
Impairment Baseline Loads 14,871.1 33,214,405.1 
Target % Reduction 35.0% 38.3% 
Total Reduction Required 5,204.9 12,721,117.1 
Target Load (SW-WLA) 9,666.2 20,493,287.9 

 
  

Land Use Type Rock Creek TP - 
2008 (acres) 

Rock Creek TSS – 
2006 (acres) 

Aggregate Impervious 7,780.6 7,770.0 
Turf 14,103.5 14,105.4 

Total 21,884.1 21,875.4 
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4.2 Progress – Actual Implementation 
The load reductions achieved through current BMP implementation towards the County’s SW-WLAs for 
phosphorus and sediment in the Rock Creek watershed are shown in Table 4-3. 
 
Table 4-3. FY2021 Progress Reductions Achieved for the Phosphorus and Sediment TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Rock Creek Watershed. 

 Rock Creek 

Impairment (Unit) 
TP 

(EOS lbs/yr) 
TSS  

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2009 2005 
Impairment Baseline Loads 14,871.1 33,214,405.1 
Target % Reduction 35.0% 38.3% 
Total Reduction Required 5,204.9 12,721,117.1 
Target Load (SW-WLA) 9,666.2 20,493,287.9 

FY2021 Progress Results 
Progress Reduction 1,840.2 8,772,985.9 
Progress Load 13,030.9 24,441,419.1 
Progress % Reduction 12.4% 26.4% 
% Reduction Remaining 22.6% 11.9% 

 
BMPs implemented prior to the 2009 baseline year for phosphorus and 2005 baseline year for the 
sediment local TMDLs in the Rock Creek watershed are shown in Table 4-4 and Table 4-7. The Baseline 
scenario includes both development and restoration BMPs. Current BMP implementation after the 
baseline year through June 30, 2021, is also shown in Table 4-4 and Table 4-7. The Progress scenario 
includes only restoration BMPs. A list of completed projects is included in Appendix B. 
 
Street sweeping and storm drain cleaning previously occurred within the watershed; however, the County 
is reviewing the program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take progress 
credit for the program results in the future once it is determined to meet the requirements for credit.  
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Table 4-4. BMP Implementation through FY2021 for the Phosphorus Local TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 in Rock Creek Watershed. 

Rock Creek Phosphorus Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and Type Number 
of BMPs 

Area Treated 
or Converted 

(ac) 

Project 
Length (ft) 

TP Reduction 
(EOS lbs/yr) 

2009 
Baseline 

Stormwater 470 5,247.3 0.0 1,690.9 
Bioretention 13 18.2  13.1 
Dry Ponds 104 2,425.7  233.7 
Extended Detention Dry Ponds 5 134.8  26.0 

Filtering Practices 169 899.0  518.0 
Green Roof/ Rainwater 
Harvesting 13 1.7  1.1 

Infiltration Practices 127 349.4  285.4 

Wet Ponds and Wetlands 39 1,418.7  613.6 
Alternative Practices 8 0.0 34,502.2 2,346.1 
Urban Stream Restoration 8   34,502.2 2,346.1 
Land Cover Conversion 4 0.0 0.0 0.01 
Urban Tree Canopy Planting 4 0.04   0.01 

Total Reductions from Baseline BMPs 4,037.1 

FY2021  
Progress 

Stormwater 596 3,614.7 0.0 1,139.7 
Bioretention 295 86.4  62.3 
Bioswale 8 8.8  6.3 
Extended Detention Dry Ponds 2 466.0  90.3 
Green Roof/ Rainwater 
Harvesting 192 20.5  13.8 
Infiltration Practices 12 1.7  1.4 
Permeable Pavement 52 10.9  8.4 
Wet Ponds and Wetlands 8 994.7  430.1 
BMP Conversion 27 2,025.9  527.1 
Alternative Practices 3 12,600.9 2,750.0 692.8 
Nutrient Management Maryland 
Commercial Applicators n/a  4,780.7  191.9 
Nutrient Management Maryland 
Do It Yourself n/a  7,820.2  313.9 
Urban Stream Restoration 3  2,750.0 187.0 
Land Cover Conversion 3,451 58.7 0.0 7.7 
Impervious Surface Reduction 19 2.6  -0.1 
Urban Tree Canopy Planting* 1,579 15.8  3.7 
Street Trees 1,853 40.2  4.2 

Total Reductions from Progress BMPs 1,840.2 
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Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
 
Table 4-5. BMP Implementation through FY2021 for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in Rock Creek Watershed. 

Rock Creek Sediment Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and Type Number 
of BMPs 

Area Treated or 
Converted (ac) 

Project 
Length (ft) 

TSS Reduction 
(EOS lbs/yr) 

2005 
Baseline 

Stormwater 309 4,847.6 0.0 3,753,574.0 
Bioretention 3 3.9  8,152.5 
Dry Ponds 87 2,302.2  396,521.3 
Extended Detention Dry Ponds 5 134.8  120,064.2 

Filtering Practices 92 683.5  1,003,493.4 
Green Roof/ Rainwater 
Harvesting 1 0.5  1,206.5 

Infiltration Practices 84 328.4  603,407.0 

Permeable Pavement 0 0.0  0.0 

Vegetated Open Channels 0 0.0  0.0 

Wet Ponds and Wetlands 37 1,394.3  1,620,729.1 
Alternative Practices 4 0.0 15,167.2 3,761,465.6 
Urban Stream Restoration 4   15,167.2 3,761,465.6 

Total Reductions from Baseline BMPs 7,515,039.6 

FY2021  
Progress 

Stormwater 610 3,616.3 0.0 3,278,178.1 
Bioretention 297 86.9  130,016.8 
Bioswale 8 8.8  15,038.0 
Extended Detention Dry Ponds 2 466.0  361,088.5 
Green Roof/ Rainwater 
Harvesting 1 0.2  23,944.6 
Infiltration Practices 12 1.7  2,508.4 
Permeable Pavement 52 10.9  14,274.9 
Wet Ponds and Wetlands 8 994.7  1,156,428.3 
BMP Conversion 27 2,025.9  1,574,878.7 
Alternative Practices 7 0.0 22,085.0 5,477,080.0 
Urban Stream Restoration 7  22,085.0 5,477,080.0 
Land Cover Conversion 3,455 58.7 0.0 17,727.8 
Impervious Surface Reduction 19 2.6  6,767.4 
Urban Tree Canopy Planting* 1,583 15.8  915.4 
Street Trees 1,853 40.2  10,045.0 

Total Reductions from Progress BMPs 8,772,985.9 
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Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
 
4.3 Future Implementation 
Future implementation consists of BMPs with the project development status of Under Construction, In 
Design, Planned, Potential, or TBD, as described in Section 3.3. Table 4-6 presents sediment reductions 
after full implementation of this plan. This level of implementation is expected to achieve the sediment 
SW-WLA for the Rock Creek watershed by the end of FY2050. A list of future projects is included in 
Appendix B. 
 

Table 4-6. Progress and Planning Reductions Achieved for the Phosphorus and Sediment TMDL SW-WLAs assigned 
to Montgomery County’s Phase I MS4 in the Rock Creek Watershed. 

 Rock Creek 

Impairment (Unit) 
TP 

(EOS lbs/yr) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2009 2005 
Impairment Baseline Loads 14,871.1 33,214,405.1 
Target % Reduction 35.0% 38.3% 
Total Reduction Required 5,204.9 12,721,117.1 
Target Load (SW-WLA) 9,666.2 20,493,287.9 

FY2021 Progress Results 
Progress Reduction 1,840.2 8,772,985.9 
Progress Load 13,030.9 24,441,419.1 
Progress % Reduction 12.4% 26.4% 

Full Plan Implementation Results 
Reduction after Implementation 5,711.4 20,791,309.3 
Load after Implementation 9,159.6 12,423,095.7 
Implementation % Reduction* 38.4% 62.6% 

*Full plan implementation meets the target % reduction for phosphorus; however, this level of implementation 
exceeds the target % reduction for sediment.  
 
DEP has developed two suitability models and an equity assessment map to identify and target areas of 
the county with the highest likelihood of success for stormwater management and stream restoration 
projects, respectively.  

1. The stormwater management suitability model prioritizes areas that have little or no existing 
stormwater management, poor stream conditions and high impervious cover, and that flow to 
existing stream restoration projects, and have local TMDL requirements.  

2. The stream restoration model prioritizes areas that have more stormwater management, local 
TMDL requirements, and are expected to have improved biology and ecosystem function with 
restoration.  
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3. Finally, an equity assessment was also performed to identify areas of the county with minority 
and low-income populations, which enables DEP to assess equity during the project selection 
process.  

 
Feasibility studies of future strategies may reveal that some sites identified for retrofitting or 
enhancement may not be feasible candidates for future projects and may be eliminated from 
consideration. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress, which is discussed in further detail in Section 7.4. The County will 
continue to track the overall effectiveness of the various BMP strategies and will adapt the suite of 
solutions based on the results. In addition, new technologies are continuously being evaluated to 
determine if they provide more efficient or effective pollution control. 
 
Table 4-7 and Table 4-9 compare the implementation of existing restoration BMPs (FY2021 
Implementation), future levels of implementation through the Target Year, as well as the cumulative total 
restoration BMPs for the watershed for the phosphorus and sediment TMDLs in the Rock Creek 
Watershed. Table 4-8 and Table 4-10 present the load reductions achieved by BMP type.   
 
Table 4-7. BMP Implementation - FY2021 Progress, FY2050 Future, and Total Restoration Levels for the 
Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 Rock Creek Watershed. 

BMP Unit FY2009 – FY2021  
Progress 

FY2022 – FY2050 
Future 

Total 
Restoration 

BMP Conversion acres 2,025.9  2,256.2  4,282.0 
New BMP acres 1,588.9  479.6  2,068.4 
Stream Restoration linear feet 2,750.0  36,066.9  38,816.9 
Tree Planting acres 15.8  252.3  268.1 
Impervious Surface 
Reduction acres 2.6 0.5 3.1 
Street Sweeping* miles swept/ year 0.0 104.9 104.9 
Urban Nutrient 
Management acres 12,600.9 0.0 12,600.9 

* Annual Practice 
 
Table 4-8. Progress and Future Reductions Achieved by BMP Type for the Phosphorus TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 Rock Creek Watershed. 

BMP 
TP Load Reduction (EOS lbs/yr) 

FY2009 – FY2021 
Progress 

FY2022 – FY2050 
Future 

Total 
Restoration 

BMP Conversion 527.1 844.6 1,371.7 
New BMP 612.6 306.2 918.8 
Stream Restoration 187.0 2,452.5 2,639.5 
Tree Planting 7.8 261.4 269.2 
Impervious Surface Reduction -0.1 0.0 -0.1 
Street Sweeping* 0.0 6.5 6.5 
Urban Nutrient Management 505.8 0.0 505.8 

Total Load Reduction 1,840.2 3,871.2 5,711.4 
* Annual Practice 
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Table 4-9. BMP Implementation - FY2021 Progress, FY2030 Future, and Total Restoration Levels for the Sediment 
TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 Rock Creek Watershed. 

BMP Unit FY2005 – FY2021 
Progress 

FY2022 – FY2030 
Future 

Total 
Restoration 

BMP Conversion acres 2,025.9 237.0 2,262.9 
New BMP acres 1,590.5 90.9 1,681.4 
Stream Restoration linear feet 22,085.0 14,711.8 36,796.8 
Tree Planting acres 15.8 0.0 15.8 
Impervious Surface 
Reduction acres 2.6 0.0 2.6 
Street Sweeping* miles swept/ year 0.0 104.9 104.9 

*Annual practice 
 
Table 4-10. Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 Rock Creek Watershed. 

BMP 
TSS Load Reduction (EOS lbs/yr) 

FY2005 – FY2021 
Progress 

FY2022 – FY2030 
Future Total Restoration 

BMP Conversion  1,574,878.7  223,231.7 1,798,110.4 
New BMP  1,703,299.5  121,435.6 1,824,735.0 
Stream Restoration  5,477,080.0  3,648,527.8 9,125,607.8 
Tree Planting  10,960.4  0.0 10,960.4 
Impervious Surface 
Reduction  6,767.4  0.0 6,767.4 
Street Sweeping* 0.0 44,320.6 44,320.6 

Total Load Reduction 8,772,985.9 4,037,515.7 12,810,501.6 
*Annual practice 
 
Future BMP implementation is shown by planning tier in Table 4-11. The County’s geodatabase lists 
several future projects in the Rock Creek watershed including bioretentions, micro-bioretentions, bio-
swales, grass swales, pond/wetland systems, pond retrofits, impervious surface reduction, permeable 
pavement, sand filters, underground filters, and stream restoration. Pollutant load reduction modeling 
results of future implementation for projects currently identified by Montgomery County and annual 
practices for the Rock Creek watershed resulted in a 32.3% reduction in phosphorus and a 57.1% reduction 
in sediment. These results showed the need for additional implementation above what has been 
identified to date in Montgomery County’s CIP and operational programs to meet the 35.0% reduction for 
phosphorus. Because projected load reductions from currently planned projects did not achieve the 
phosphorus target load, a suite of possible BMP types were examined to help achieve the required load 
reductions. BMP types with the highest phosphorus removal were prioritized, including bioretention and 
stream restoration (Appendix A). It is important to note that the To Be Determined BMPs presented for 
the TSS TMDL and the To Be Determined BMPs presented for the TP TMDL should not be summed since 
what is needed to achieve the TSS reduction target is a subset of BMPs that are also treating the TP 
reduction target. 
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Table 4-11. Future BMP Implementation for the Phosphorus and Sediment TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 in Rock Creek 
Watershed. 

Scenario* 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 
(ac)** 

Street 
Sweeping 

(miles 
swept)*** 

Impervious 
Reduction 

(ac) 
Total 

Planned 

# of Projects 1 1 4 0 n/a 0 6 
Area or Length Treated 30.4 67.9 8,730.1 0.0 104.9 0.0 n/a 
TP Reduction (EOS lbs/yr) 10.2 49.1 593.6 0.0 6.5 0.0 659.5 
TSS Reduction (EOS lbs/yr) 32,671.4 89,736.4 2,165,061.7 0.0 44,320.6 0.0 2,331,790.2 

Potential 

# of Projects 5 3 0 0 n/a 0 8 
Area or Length Treated 206.6 23.0 0.0 0.0 n/a 0.0 n/a 
TP Reduction (EOS lbs/yr) 78.3 16.6 0.0 0.0 n/a 0.0 94.9 
TSS Reduction (EOS lbs/yr) 190,560.2 31,699.1 0.0 0.0 n/a 0.0 222,259.4 

To Be 
Determined - 

TSS (2030) 

# of Projects 0 0  6  0 n/a 0  6  
Area or Length Treated 0.0 0.0  5,981.7  0.0 n/a 0.0  
TSS Reduction (EOS lbs/yr) 0.0 0.0  1,483,466.2  0.0 n/a 0.0 1,483,466.2 

To Be 
Determined - 

TP (2050) 

# of Projects                 63              234                   27             263  n/a 4              591  
Area or Length Treated       2,019.1         388.6        27,336.8           252.3  n/a 0.5 n/a 
TP Reduction (EOS lbs/yr)          756.1         240.5          1,858.9           261.4  n/a 0.0 3,116.8 

*The # of Projects and Area or Length Treated for To Be Determined - TSS and To Be Determined - TP records should not be summed since what is needed to 
achieve the TSS reduction target is a subset of BMPs that are also treating the TP reduction target. 
**The number of Tree Planting projects includes 200 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects. 
***Practice will be implemented annually  
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5 Financial Needs 
5.1 Implementation Cost 
The estimated total projected cost to implement the projects described in this plan for the County’s 
portion of the Rock Creek watershed is approximately $106,330,000. Table 5-1 includes a summary of 
funding needs per BMP type and planning tier for the phosphorus and sediment local TMDLs in the Rock 
Creek watershed.  
 
Projects in the Planned tier are sites that are either under construction, in design, or included in the 
County’s CIP database. Placeholder projects for upcoming Design-Build contracts and upcoming Pay for 
Performance contracts are included in the Potential planning Tier. Projects from the County’s 
geodatabase that are in the SWM/stream restoration suitable area, within the MS4 permit area and 
outside of the treated area are in the To Be Determined planning tier. Additional hypothetical projects 
needed to hit the TMDL target are also included in the To Be Determined planning tier. 
 
Project costs are inclusive of all project elements and include design, obtaining land right-of-way (ROW), 
and construction. This estimate does not account for inflation, interest or operation and maintenance 
costs. The costs are presented based on restoration planning periods out to FY2050. The total cost of the 
suite of BMPs necessary to meet the TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 was 
calculated and then divided across the milestone periods. 
 
Several sources were used to calculate the cost estimates for each BMP type. Implementation cost of 
completed projects in the County’s Financial Assurance Plan (FAP) and geodatabase were used to calculate 
average cost of stream restoration. King and Hagan (2011) was referenced to calculate costs for other 
BMP types and projects lacking site-specific cost estimates. 
 
Table 5-1. Restoration Cost Over Future Periods for Phosphorus and Sediment Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Rock Creek Watershed 

Project Type Planned Potential To Be 
Determined Total Future Cost 

BMP Conversion $1,190,000 $3,720,000 $30,430,000 $35,340,000 
New BMP $1,960,000 $1,880,000 $37,380,000 $41,220,000 
Stream Restoration $6,850,000 $0 $19,590,000 $26,440,000 
Tree Planting $0 $0 $3,030,000 $3,030,000 
Impervious Surface 
Reduction $0 $0 $300,000 $300,000 

Grand Total $106,330,000 
 
5.2 Funding Sources 
Capital funding to implement the projects described in this plan for the County’s portion of the Rock Creek 
watershed is from a variety of funding sources as described below.  

• Capital Improvements Program (CIP) projects funded by the Water Quality Protection Charge 
(WQPC), Other Departmental Funds and the General Fund  

• CIP projects funded by General Obligation Bonds and Water Quality Protection Revenue Bonds  
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• CIP projects partially funded by State and Federal Grants  
• CIP projects funded by MD Water Quality Revolving Loans  

 
Operational programs including street sweeping, inlet cleaning and trash/litter reduction are funded by 
the WQPC.  Funding for voluntary BMP implementation includes WQPC funds made available through the 
County’s Watershed Management Grants and RainScapes programs. Funding for tree planting includes 
the County’s Tree Canopy Conservation Fund, other departmental funds and state grants. BMPs installed 
as part of redevelopment processes are paid for by the developer. Recycling education and enforcement 
is funded by the Solid Waste Disposal Fund. 
 
6 Implementation Schedule and Milestones 
This section presents the target loads and activities required to achieve those targets based on milestone 
implementation targets.  
 
6.1 Implementation Milestones 
To meet the loading allocations outlined in Section 4.3, implementation of programs and BMPs must keep 
pace and meet future implementation targets. Table 6-2 and Table 6-3 detail the implementation for each 
future BMP type with the associated unit of measure by milestone for the phosphorus and sediment local 
TMDLs in the Rock Creek watershed, respectively. The Milestone 1, Milestone 2, and Target Year values 
reflect the future implementation for the years presented in Table 6-1.  
 
Table 6-1. Milestone and Target Year Schedules for the Phosphorus and Sediment Local TMDL SW-WLAs assigned 
to Montgomery County’s Phase I MS4 in the Rock Creek Watershed 

TMDL Watershed -
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 

Rock Creek - TP 2031 2041 2050 35.0% 

Rock Creek - TSS 2026 n/a 2030 38.3% 
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Table 6-2. Future BMP Implementation by Milestone for the Phosphorus Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Rock 
Creek Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac)* 

Street  
Sweeping 

(miles 
swept)** 

Impervious 
Reduction 

(ac) 
Total 

Milestone 1-
2031 

# of Projects                    16                   40                      8  41  n/a 0.6               105  

Area or Length Treated              548.1             150.8        12,941.0               38.9  104.9 0.08 n/a  

TP Reduction (EOS lbs/yr) 205.0 102.8 880.0 40.3 6.5 0.0 1,234.5 

Milestone 2-
2041 

# of Projects                    23                   84                   10                  94  n/a 1.4           212  

Area or Length Treated              722.9            139.1          9,787.4               90.3  n/a 0.18 n/a 

TP Reduction (EOS lbs/yr) 270.7 86.1 665.5 93.6 n/a 0.0 1,115.9 

Target Year -
2050 

# of Projects                   31                114                   13                128  n/a 2.0              288  

Area or Length Treated             985.2             189.6        13,338.4            123.1  n/a 0.25 n/a 

TP Reduction (EOS lbs/yr) 368.9 117.3 907.0 127.5 n/a 0.0 1,520.8 
*The number of Tree Planting projects includes individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of Forest 
Planting (FPU) and Riparian Forest Planting (RFP) projects. 
**Practice will be implemented annually 
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Table 6-3. Future BMP Implementation by Milestone for the Sediment Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Rock Creek 
Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac) 

Street 
Sweeping 

(miles swept)* 

Impervious 
Reduction 

(ac) 
Total 

Milestone 1-
2026 

# of Projects  6   4   4  0 n/a 0 14 

Area or Length Treated  237.0   90.9   8,730.1  0.0 104.9 0.0 n/a  

TSS Reduction (EOS lbs/yr) 223,231.7 121,435.6 2,165,061.7 0.0 44,320.6 0.0 2,554,049.5 

Target Year - 
2030 

# of Projects 0 0  6  0 n/a 0 6 

Area or Length Treated 0.0 0.0  5,981.7  0.0 n/a 0.0 n/a 

TSS Reduction (EOS lbs/yr) 0.0 0.0 1,483,466.2 0.0 n/a 0.0 1,483,466.2 
*Practice will be implemented annually  
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6.2 Loading Allocations and Milestone Targets 
Planning loads for Milestone 1, Milestone 2, and Target Year for the Rock Creek watershed are presented 
in Table 6-4 below. As mentioned in Section 4.2 (see Table 4-4 and Table 4-5), progress is already 
underway with the implementation of strategies throughout the watershed. Based on future modeling in 
the TIPP tool, after implementing the future BMPs described in Section 4.3, Montgomery County will meet 
its sediment SW-WLA for the Rock Creek watershed by the end of FY2030 and meet its sediment SW-WLA 
by the end of FY2050.  
 
Table 6-4. Rock Creek Watershed Planning and Target Loads for TMDL SW-WLAs assigned to Montgomery County’s 
Phase I MS4 

 Rock Creek 
 TP TSS 
 Year EOS lbs/yr Year EOS lbs/yr 
Impairment Baseline Load 2009 14,871 2005 33,214,405 
Progress Load 2021 13,031 2021 24,441,419 

Progress Reductions  1,840  8,772,986 
Milestone 1 Load 2031 11,796 2026 21,887,370 

Milestone 1 Reductions  3,075  11,327,036 
Milestone 2 Load 2041 10,680 n/a n/a 

Milestone 2 Reductions  4,191  n/a 
Target Load (SW-WLA)  9,666  20,493,288 
Target Year Future Load 2050 9,160 2030 20,403,903 
Target Year Future Reductions  5,711  12,810,502 

Target % Reduction  35.0%  38.3% 
Future % Reduction 2050 38.4% 2030 38.6% 

Full Plan Implementation  
Future Load 2050 9,160 2050 12,423,096 

Future Reductions  5,711  20,791,309 
Future % Reduction 2050 38.4% 2050 62.6% 

*Full plan implementation meets the target % reduction for phosphorus; however, this level of 
implementation exceeds the target % reduction for sediment.  

 
Figure 6-1 and Figure 6-2 show baseline and progress loads (blue bars) and future loads (orange bars) 
compared to the Rock Creek watershed local TMDL SW-WLAs (red line) for phosphorus and sediment, 
respectively. Figure 6-2 is also showing sediment loads at the planning horizon end date (i.e., full plan 
implementation) when the phosphorus SW-WLA is achieved by the end of FY2050. Future load values with 
full plan implementation out to 2050 results in sediment load reductions that are greater than what is 
needed to achieve the SW-WLA. This is a result of the degree of BMP implementation needed to achieve 
the phosphorus TMDL, which results in additional treatment of sediment beyond TMDL requirements.  
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Figure 6-2. Progress and Future TP Loads in the Rock Creek Watershed 

 
 
 
 
 
 

Figure 6-1. Progress and Future TSS Loads in the Rock Creek Watershed 
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7 Load Reduction Evaluation Criteria 
Adaptive management is a critical component of achieving the SW-WLAs required by the Rock Creek 
watershed phosphorus and sediment TMDLs. 
 
Feasibility studies of future strategies may reveal that some existing structures or sites identified for 
retrofitting or enhancement may not be feasible candidates for future projects and may be eliminated 
from consideration. Since many restoration projects will need to be done on private property, lack of 
approval by private property owners may also impact the number and types of projects that can be 
accomplished. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress. The County will continue to track the overall effectiveness of the 
various BMP strategies and will adapt the suite of solutions based on the results. New technologies are 
continuously developed and evaluated to determine their pollutant control efficiencies. The County will 
also continue to monitor changes in regulations and policy that could impact the program. 
 
Progress will be measured through three approaches: tracking implementation of management measures, 
estimating load reductions through modeling, and tracking overall program success through long term 
monitoring. Planning targets will be re-evaluated against progress and revised to ensure that Montgomery 
County is on track to meet established goals. Progress assessments are completed annually and reported 
to MDE with the County’s annual report. 
 
7.1 Tracking Implementation of Management Measures 
Implementation will be measured by determining whether the targets for implementation shown in Table 
6-2 are achieved according to the milestone schedule presented. Montgomery County implements a 
comprehensive stormwater management program and is building a system to centralize the tracking of 
projects and program implementation. New BMPs constructed through new development and 
redevelopment projects are entered into the County’s BMP database as they come on-line are transferred 
into the County’s stormwater BMP inspection program. Montgomery County DEP and DOT are responsible 
for implementing water quality improvement projects (i.e., restoration and retrofit projects) through the 
capital improvement program or CIP. Additional water quality improvement programs, such as voluntary 
BMP implementation through the RainScapes and Watershed Grant programs, street sweeping, inlet 
cleaning and tree planting are also implemented by DEP and DOT. 
 
Countywide Stormwater TMDL Implementation Plan 

As a requirement of the NPDES MS4 permit, the County must develop a Countywide Stormwater TMDL 
Implementation Plan for all TMDLs and SW-WLAs. The Plan is to be updated annually to document 
progress towards each TMDL SW-WLA and provide updates to projects, programs, costs, and schedules. 
The County is in the process of updating almost all of its TMDL Implementation Plans to address comments 
received from MDE. The first Countywide Stormwater TMDL Implementation Plan will be submitted with 
the FY23 annual report. The permit requirements for Countywide Stormwater TMDL Implementation Plan 
developed are as follows: 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.3.) 

3.  For all TMDLs and WLAs listed in Appendix A, the County shall annually document, in one 
Countywide Stormwater TMDL Implementation Plan, updated progress toward meeting these TMDL 
WLAs. This Countywide Stormwater TMDL Implementation Plan shall include: 
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a. A summary of all completed BMPs, programmatic initiatives, alternative control practices, or 
other actions implemented for each TMDL stormwater WLA; 

b. An analysis and table summary of the net pollutant reductions achieved annually and 
cumulatively for each TMDL stormwater WLA; 

c. An updated list of proposed BMPs, programmatic initiatives, and alternative control 
practices, as necessary, to demonstrate adequate progress toward meeting the 
Department’s approved benchmarks and final stormwater WLA implementation dates; and 

Annual NPDES Reporting 

As a requirement of the NPDES MS4 permit described in Section 1.1.1, the County must submit on or 
before December 31 each year a progress report documenting implementation of the NPDES stormwater 
program during the prior fiscal year. The permit requirements for annual reporting are as follows (items 
in bold font directly relate to elements of the load reduction evaluation criteria): 
 

Annual Progress Reports (Permit Part V.A.1.) 

a. An executive summary on the status of implementing the County’s MS4 programs that are 
established as permit conditions including: 

i. Permit Administration 
ii. Legal Authority 

iii. Source Identification 
iv. Stormwater Management 
v. Erosion and Sediment Control 

vi. Illicit Discharge Detection and Elimination 
vii. Property Management and Maintenance 

viii. Public Education 
ix. Stormwater Restoration 
x. Countywide Stormwater TMDL Implementation Plan 
xi. Assessment of Controls 

xii. Program Funding 
b. A narrative summary describing the results and analyses of data, including monitoring data that 

is accumulated throughout the reporting year 
c. Expenditures for the reporting period and the proposed budget for the upcoming year 
d. A summary describing the number and nature of enforcement actions, inspections, and public 

education programs 
e. The identification of water quality improvements and documentation of attainment and/or 

progress toward attainment of schedules, benchmarks, deadlines, and applicable stormwater 
WLAs developed under EPA approved TMDLs; and, 

f. The identification of any proposed changes to the County’s program when stormwater WLAs 
are not being met 
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The County’s MS4 data are currently being transitioned to a centralized geodatabase that will facilitate 
reporting in MDE’s new NPDES schema (version 2 Draft Updates, November 2021). Elements of the 
database include feature classes and associated tables that store and report to MDE the County’s urban 
BMP restoration projects. MDE and the Chesapeake Bay Program use the data for larger scale Bay 
modeling and TMDL compliance tracking. The relevant database features include: 
 

• AltBMPLine - stream restoration, shoreline restoration, outfalls 
• AltBMPPoint – septic system practices (pump-out, upgrades, connections) 
• AltBMPPoly – tree planting, street sweeping, storm drain cleaning, impervious removal 
• BMP – stormwater BMPs (bioretention, filtering practices, infiltration practices, wet ponds etc.) 

 
Financial Assurance Plan Reporting 

The County’s FAP outlines the County’s financial ability to meet its impervious surface restoration 
obligations and is another mechanism of reporting to MDE. The FAP demonstrates the County’s ability to 
fund projects which will reduce pollutants of concern and make measurable progress towards improving 
water quality. Montgomery County’s FY2020 FAP was submitted to MDE in April of 2021. The FY2022 FAP 
is currently being developed and will be submitted with the FY2022 MS4 annual report. 
 
7.2 Tracking Load Reductions through Modeling 
The County performs modeling annually to evaluate load reductions and progress towards meeting SW-
WLA goals. The load reductions are reported in the County’s NPDES annual report, as described above. 
These progress assessments allow the reevaluation of management plans, and adjustments are made as 
technologies and efficiencies change, programs mature, and regulations are put in place. The County will 
model load reductions for the Rock Creek watershed using the TIPP spreadsheet tool, as described in 
Section 4.1 of this plan. Modeled load reductions of current progress and future implementation will be 
compared against benchmarks and implementation will be adjusted accordingly.  
 
7.3 Tracking Overall Program Success through Monitoring 
The ultimate test of program success is monitoring to assess any changes in water quality. This assessment 
is done using trends identified through the long-term monitoring program described below in Section 9. 
TMDL compliance status will be evaluated to determine if the restoration plan needs to be updated. If it 
is found during the evaluation of BMP implementation and load reductions that the milestone targets are 
no longer being met, revisions to the plan may be necessary. 
 
7.4 Adaptive Management Process 
This Implementation Plan is an important first step; however, the NPDES MS4 permit calls for an iterative 
and adaptive plan for implementation. The County will follow an adaptive management process guided 
by the information feedback loops shown in Figure 7-1 to evaluate implementation of this plan. Once the 
plan is reviewed and approved by MDE, the County will immediately begin implementing the outlined 
strategies. The County will monitor implementation progress on a regular basis and report progress and 
load reductions achieved to MDE with the NPDES annual report and at milestone intervals. Monitoring 
methods are described in detail in Section 9.  
 
If new methods of stormwater treatment are identified, or better approaches to source control are found, 
the plans can be extended and updated to take these changes into account. Similarly, if some elements 
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of the plans are not as successful as expected, adaptations and improvements will be incorporated in 
future updates. Plans may also change if pollutant removal crediting methods are modified in the future.   
 
When progress modeling shows achievement of the allocated SW-WLAs, the County will develop an 
attainment plan that incorporates a monitoring component that is consistent with the water quality 
criteria specific to designated uses discussed in Section 2.1.2.1. Water quality monitoring and biological 
monitoring consistent with MDE’s designated use and water quality criteria assessment methodologies 
will be implemented at that time.   
 

 
 
 
 
8 BMP Inspection and Maintenance 
Montgomery County has established policies and procedures in place for SWM facility inspection, 
maintenance, and enforcement.  
 
The County’s NPDES MS4 permit requires the County to conduct preventive maintenance inspections of 
all SWM BMPs at least triennially (once every 3 years). The DEP Stormwater BMP Inspection and 
Maintenance (SWIM) Program oversees inspection and maintenance of all SWM BMPs under County 
jurisdiction. The DEP performs structural maintenance on BMPs owned by the County, Montgomery 
County Public Schools (MCPS), and Maryland National Capital Park and Planning Commission (M-NCPPC), 
as well as structural and nonstructural maintenance on ESD practices located on County property and in 
County ROW. DEP is also responsible for performing structural maintenance on private practices where 
maintenance responsibility has been transferred to the County (the private property owner remains 
responsible for nonstructural maintenance). Property owners are responsible for providing all 
maintenance on ESD BMPs on their property. 
 
The DEP oversees inspection of all SWM BMPs both publicly and privately owned, under County 
jurisdiction. The following inspections are tracked and reported in each MS4 Annual Report: triennial 
inspections; annual inspections for certain BMPs; Water Quality Protection Charge (WQPC) inspections by 
single-family residential (SFR) property owners for WQPC credit; unscheduled inspections for compliance, 
enforcement, and in response to complaints; and maintenance inspections. In addition to inspections, the 

Figure 7-1. Adaptive Implementation Cycle 
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DEP SWIM Program oversees structural and nonstructural maintenance of all SWM BMPs under the 
County’s jurisdiction. 
 
The DEP also oversees inspection and maintenance of alternative BMPs such as stream restoration 
projects. MDE requires inspection of credited stream restoration projects once every five years (MDE, 
2021b). The County’s current goal is to inspect and document the current conditions of all streams 
restored under the County’s 2001 and 2010 MS4 permits and to identify and prioritize resultant 
maintenance recommendations. After transitioning to MDE’s new NPDES schema, DEP will include 
pass/fail condition in addition to the inspection dates that are already reported. This will be reported 
annually on a fiscal year basis to MDE. Additional information gathered during inspections will be used to 
identify maintenance actions and priorities necessary to retain restoration credit and maintain permit 
compliance along with project stability and functionality. 
 
9 Monitoring 
According to the General Guidance for Local TMDL Stormwater Wasteload Allocation (SW-WLA) 
Watershed Implementation Plans (WIPs) (MDE, 2022a) attainment of TMDL requirements can be defined 
via two primary means, resulting in the development of an attainment plan:  
 

1. Documented achievement of WLAs via implemented practices and modeling exercises. 
2. Documented achievement of water quality criteria consistent with MDE published assessment 

methodologies. 
 
Pollutant load modeling will estimate achieving required load reductions through the planned strategies 
discussed in Section 4.3 and will be the method to show that the County is meeting the SW-WLA loads for 
sediment and phosphorus in the Rock Creek watershed. Monitoring data will be required to demonstrate 
attainment of water quality standards. Official monitoring for Integrated Report assessments and 
impairment status is the responsibility of the State; however, the County has on-going and planned 
monitoring programs that will supplement the State’s efforts.  
 
To determine the monitoring approach, it is important to review the originally identified impairment and 
the initial impaired waters listing. In 2002, the State began listing biological impairments on the Integrated 
Report, at the 8-digit scale, based on a percentage of stream miles degraded and whether they differ 
significantly from a reference condition watershed (<10% stream miles degraded). The biological listing is 
based on Benthic and Fish Indices of Biotic Integrity (BIBI/FIBI) results from wadeable streams from 
assessments conducted by the MBSS.  
 
Rock Creek was listed in Maryland’s Integrated Report of Surface Water Quality as a Category 5 listing (in 
need of a TMDL) as impaired for both nutrients and suspended sediment in 1996 and biological 
community impacts in 2002. The 1996 sediment listing was refined to a listing for total suspended solids 
in 2008. The impairments and listings are for non-tidal streams. 
 
MDE then utilized its Biological Stressor Identification (BSID) process to identify the probable or most likely 
causes of poor biological conditions. The BSID identified that biological communities in the Rock Creek 
watershed are likely degraded due to water chemistry related stressors (i.e., total phosphorus and 
conductivity) and altered flow/sediment related stressors. The BSID confirmed development and 
implementation of sediment and total phosphorus TMDLs are the appropriate management actions to 
address the impacts to the watershed’s biological communities. Based on the biological impairment and 
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subsequent TMDL analysis, monitoring programs focused on biological condition and in-stream habitat 
should be the focus.   
 
The monitoring elements described in the following sections focus on biological monitoring and are based 
on several regulatory drivers and MDE guidance documents. County monitoring programs related most 
directly to TMDL progress tracking are those completed for elements of the County’s MS4 NPDES permit 
under Section IV.G – Assessment of Controls – which include BMP Effectiveness Monitoring and 
Watershed Assessment and Trend Monitoring. These two monitoring strategies are included in MDE’s 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022c) and are 
referenced as the minimum monitoring strategy to be used for TMDL related progress monitoring. The 
two elements are further described with more specific detail in the 2021 MS4 Monitoring Guidelines: BMP 
Effectiveness and Watershed Assessments (MDE 2021f).  
 
In addition, there are other ongoing County monitoring efforts to monitor the stability and function of 
restoration projects and to work collaboratively with partner programs. As progress is made towards 
meeting the SW-WLA the County will continue to review its monitoring strategies and adapt them as 
needed to meet the goals of the TMDL program. 
 
The following sections describe the primary and other monitoring strategies related to TMDL compliance.  
 
9.1 BMP Effectiveness Monitoring 
BMP Effectiveness Monitoring is an MS4 permit component that uses measures of biology, physical 
condition, and chemical water quality sampling to monitor pre- and post-implementation conditions to 
detect changes over time in response to the implementation of restoration and water quality treatment 
BMPs.   
 
Up to the end of 2022 the County was using outfall and instream monitoring at the Breewood Watershed 
Restoration Project to satisfy this permit condition (which was termed Watershed Restoration Assessment 
in the previous permit). The Breewood Tributary is located in the Anacostia River watershed. Under the 
current MS4 permit, Montgomery County is opting to complete the Breewood study and then take the 
permit given option of paying into the Chesapeake Bay Trust’s Pooled Monitoring program in lieu of 
conducting BMP Effectiveness monitoring. 
 
9.2 Watershed Assessment and Trend Monitoring 
Montgomery County Department of Environmental Protection has monitored fish, benthic 
macroinvertebrates, and habitat conditions in streams across the County since 1995 to document current 
stream and watershed conditions and to track changes over time.  Fish and benthic macroinvertebrate 
data are entered into a multi-metric Index of Biological Integrity (IBI).  These IBIs have been calibrated to 
local streams and are used to indicate stream ecosystem health.  DEP uses the MBSS monitoring protocols 
for the collection of benthic macroinvertebrates, fish, and qualitative habitat assessments.  DEP also uses 
the EPA’s Rapid Bioassessment Protocol qualitative habitat assessment to supplement the MBSS habitat 
assessment.   
 
In 2022, DEP modified the monitoring site selection protocols to comply with new MS4 Watershed 
Assessment Monitoring requirements included under Section IV.G.2.a-b of County’s MS4 NPDES permit. 
Specifics of the monitoring, including site selection methods, number of sites, and field methods are 
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described in further detail in the 2021 MS4 Monitoring Guidelines: BMP Effectiveness and Watershed 
Assessments (MDE 2021f) which is referenced in the permit. 
 
Changes to the County’s biological monitoring program included: 
 

• Shifting to the Maryland DNR 12-digit watersheds as a primary sampling unit.  
• Using the GRTS package to select monitoring locations along 1:24,000’ NHD+ stream layer within 

Montgomery County.   
• Collection of MBSS “summer” qualitative habitat metrics during both spring and summer to 

provide appropriate data to MDE.   
• No longer using rotational sampling by sampling all County 12-digit watersheds annually. 

 
These changes within the biological monitoring program align with MDE’s required elements and will 
allow for MDE’s use of the data to fill data gaps and support State level documentation of stream and 
watershed conditions. Data will be used to supplement State data for the Integrated Report of Surface 
Water Quality and BSID analysis.  
 
These biological measures, used first in the process to identify stream segments and watersheds for listing 
on Maryland’s Impaired Waters list (303(d)) and ultimately for TMDLs, are also used to identify areas that 
meet water quality and biological condition standards and are candidates for removal from the impaired 
waters list, or de-listing. MDE published a Delisting Methodology for Biological Assessments in Maryland 
Integrated Report (MDE, 2021g) that details the sampling design, frequency, density, and Index of Biotic 
Integrity (IBI) scoring necessary to de-list at multiple scales including subwatershed and stream segment.  
 
Montgomery County intends to review existing methodologically approved biological data collected by 
the County’s programs and data collected in the County by MDE or MBSS to identify sites, stream reaches, 
and subwatersheds that potentially meet the de-listing criteria, which is generally defined as having good 
quality benthic IBI and fish IBI scores (>3.0 using MBSS methods) in at least two consecutive sampling 
events occurring within the previous 10-year period in non-Tier II segments. The County will work jointly 
with MDE to review potential areas, determine if they are candidates, and decide what, if any, additional 
monitoring data may be needed to supplement existing records. MDE likewise, will be reviewing data 
collected by the State and data collected by the County fulfillment of the Watershed Assessment and 
Trend monitoring element of the NPDES MS4 Permit to detect trends in subwatershed health and identify 
areas for de-listing. 
 
9.3 Other Monitoring 
9.3.1 Restoration Monitoring 

Monitoring the stability and success of restoration activities, including stream restoration, is often a 
requirement of the MDE and USACE joint permit for the Alteration of Floodplain, Waterway, Tidal or 
Nontidal Wetlands in Maryland. The permit typically requires monitoring several success criteria related 
to flow classification, vertical and lateral stability, habitat, wetlands (if applicable), and vegetative and 
invasive species cover during a baseline pre-construction period and for 5 years after construction is 
complete. Monitoring ensures that the goals of the project are being met and provides an opportunity to 
identify and correct issues related to stability, hydrology, and/or biology. As noted in Section 8, the County 
also conducts routine triennial verification and maintenance inspections of all BMPs including completed 
restoration projects. 
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While not directly related to sediment or phosphorus, the County is engaged in restoration monitoring 
related to stream temperature and thermal impacts which will have implications for overall stream 
health and the ability to support aquatic communities.  
 
Grosvenor Stream Restoration Thermal Monitoring Project: 
DEP is performing a temperature study at the future Grosvenor DEP stream restoration site terminating 
at Grosvenor Park apartments.  This restoration reach is a small first and second order tributary to Lower 
Rock Creek.  The goal of this study is to quantify the downstream thermal impacts of the stream 
restoration process of a tributary reach on the adjacent receiving waters. The potential for thermal regime 
changes within a waterway during this type of restoration is theoretically high. This study hopes to 
quantify the changes, if any, that occur in the stream (Grosvenor) as well as mainstem Rock Creek. 
Temperature loggers are permanently deployed upstream of the restoration reach, throughout the 
restoration reach, and downstream into Rock Creek. Measuring temperature within Rock Creek will 
inform us if the potential changes in thermal regime within the tributary are also impacting Rock Creek. 
 
Williamsburg Village Regional Wet Pond Thermal Monitoring Project: 
The Williamsburg Village Regional pond is a dry pond located in Olney in the headwaters of Williamsburg 
Run, a Class III watershed. DEP is performing pre and post construction water temperature monitoring at 
four locations as the dry pond is converted to a wet pond facility. Wet ponds are known to have impacts 
to the thermal regime of the receiving streams.  Generally, stream temperatures have been shown to 
increase downstream of stormwater management ponds. The proposed pond retrofit will be designed 
with mitigation measures to address these thermal concerns. The goal in monitoring the pond is to 
determine the effectiveness of these mitigation efforts and determine if the conversion from a dry pond 
to a wet pond altered the temperature of the receiving stream 
 
9.3.2 Collaborative Monitoring 

Montgomery County works with the United States Geological Survey (USGS) to monitor flow and water 
quality throughout the County. The County currently funds three water quality gages and nine flow 
gages throughout the County.  The water quality gages provide continuous monitoring and periodic 
storm and baseflow sampling for a variety of constituents. Currently there is one water quality gage in 
the Rock Creek watershed and one flow gage: 
 

• Rock Creek (Gage number: 01648010) (2007) 
o Storm/baseflow water quality parameters: total dissolved nitrogen, total particulate 

nitrogen, total nitrogen, ammonia, nitrite, nitrate+nitrite, total phosphorus, total 
dissolved phosphorus, orthophosphate, dissolved chloride, total suspended solids, E. coli, 
and suspended sediments.  

o Real time: gage height, discharge, turbidity, dissolved oxygen, specific conductivity, 
temperature, and pH. 

• Turkey Branch (Gage number: 1647850) – stream flow gage. 
 
Both USGS gages are incorporated into The Chesapeake Bay Nontidal Network and are used in loading 
estimations to demonstrate TMDL progress. 
 
10 Public Participation / Education 
Public outreach and stewardship play an important role in improving water quality conditions. The County 
is committed to continuing and expanding programs and activities to educate and involve the community, 
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with focused efforts to provide outreach to culturally diverse communities. The public is also involved in 
the development of TMDL implementation plans through a 30-day comment period process.  
  
10.1 County Outreach Efforts 
Public outreach and education programs are important to reduce stormwater pollution and the County 
continues to operate and expand those programs and activities. The County uses several approaches and 
community platforms to reach residents and provide education on environmental issues and County 
efforts, including: 
 

• Montgomery County Call Service Center MC311 — A compliance hotline for public reporting of 
spills, illegal dumping, and suspected illicit discharges. 

• AskDEP – An online/email method for the public to contact DEP with questions or issues they are 
facing. The program is similar to MC311, but goes directly to DEP. 

• My Green Montgomery — An online educational portal which serves as the news and 
communication platform for DEP. In FY2021, 149 blogs were posted and reached 125,935 users.  

• Newsletters — My Green Montgomery monthly e-newsletter, RainScapes Gazette, and 
RainScapes Gazzette for Landscape Professionals are communication tools to share information 
about DEP programs.  

• Montgomery County DEP Website — The County’s website serves as a way to educate and 
communicate with the public. In FY2021, top water website pages visited include public water 
supply, well and septic, RainScapes, and stormwater maintenance.  

• Social Media — Facebook, Twitter, Instagram, YouTube, and Flickr are utilized to provide 
engaging water focused content and videos, including the Salt-Wise campaign and a Holiday Gift 
Outside the Box campaign on recycling, reusing, and reducing plastic bag usage during the 
holidays.  

• Montgomery County GreenFest Website — Greenfest was held virtually in FY2021, but the 
website provided various activities and workshops to 8,732 users.  

• Stream Stewards — The Stream Stewards program involves activities such as volunteer cleanups, 
storm drain art, and participation in trainings and promotes community watershed ambassadors 
and keepers. 

• RainScapes Outreach – DEP’s RainScapes promotes and implements small-scale stormwater 
control and infiltration projects on residential, institutional, and commercial properties. The 
program has installed rain garden and conservation landscapes at public schools, improving 
watershed and environmental literacy for teachers and students. Trainings are provided for local 
designers and contractors with a focus on managing drainage challenges. RainScapes materials 
are also widely shared with watershed groups, civics associations, HOA property managers, and 
faith-based organizations.  

• Community Events – DEP will provide tables at community events as an opportunity for County 
residents to ask questions and learn more about the programs and services the DEP provides. 

• Restoration Project Public Meeting – For every restoration project, DEP holds at least one public 
meeting for the communities where the project is located. These are public meetings to inform 
residents and business about the project, impact to community during construction, and long 
term maintenance of the project. 
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The County maintains an outreach database to track outreach activities across multiple DEP programs. 
This database allows the County to maximize the effectiveness of outreach efforts and coordinate events 
that occur in close proximity or timeframe, allowing for enhanced outreach. Event type, location, 
watershed, date, number of impressions, volunteer participation, topics covered, and media coverage are 
all tracked.  
 
10.2 Public Comment Period 
Part 4.F.4 of the County’s NPDES MS4 permit outlines requirements for public involvement in the 
development of TMDL stormwater implementation plans.  
 
Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.4.) 

4.  Montgomery County shall provide continual outreach to the public and other stakeholders, including 
other jurisdictions or agencies holding stormwater WLAs in the same watersheds, regarding its TMDL 
stormwater implementation plans. Montgomery County shall solicit input from the public, collaborate 
with stakeholders, and incorporate any relevant comments that can aid in achieving local stormwater 
WLAs. To allow for public participation, Montgomery County shall: 

a. Maintain a list of interested parties for notification of TMDL development actions;  
b. Provide notice on the County’s webpage outlining how the public may obtain information on the 

development of TMDL stormwater implementation plans and opportunities for comment;  
c. Provide copies of TMDL stormwater implementation plans to interested parties upon request;  
d. Allow a minimum 30-day comment period before finalizing TMDL stormwater implementation 

plans; and  
e. Document in final TMDL stormwater implementation plans how the County provided public 

outreach and adequately addressed all relevant comments. 

As stated in Section 1.1.1., this Rock Creek Phosphorus and Sediment TMDL Implementation Plan has been 
updated to address comments from MDE. As a result, the plan is being submitted to MDE prior to being 
released for public comment. This will help ensure that MDE’s comments have been fully addressed and 
that the plan meets their expectations before seeking public input. 
 
Figure 10-1 below describes key steps in the County’s implementation plan submittal process and how 
comments received by both MDE and the public are recorded and incorporated into the plan.
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County implementation plans for current TMDLs are submitted to MDE within one year of the 
effective date of the current NPDES MS4 permit. 
 
Implementation plans developed for a new TMDL are submitted to MDE within one year of 
EPA’s approval of the TMDL document.  
 

MDE provides the County with comments. MDE comments are recorded internally at the 
County. The County submits a revised implementation plan to MDE accompanied with a 
comment/response document. 

The final implementation documents are posted on the 
County’s website at: 
https://www.montgomerycountymd.gov/water/stormwater/
county-implementation-strategy.html 

Figure 10-1. County Implementation Plan Submittal Process 

Comments received are taken into consideration and modifications to the County’s plans are 
made where appropriate. Appendix C of this plan provides documentation of comments 
received and the County responses to these comments.  
 
 

Draft plans are posted for a 30-day public review and comment period on the County’s 
website. 

https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
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Appendix A 
Phosphorus and Sediment Reduction from Stormwater BMPs and Restoration Practices 

(as reported in the ‘TN TP TSS Efficiency BMPs’ tab of the TIPP) 
 

BMP Short Name BMP Full Name TP 
Reduction 

TSS 
Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 10.0% 21.0% 

SCP2 Advanced Sweeping Technology - 1 pass/week 8.0% 16.0% 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 5.0% 11.0% 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 3.0% 6.0% 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 2.0% 4.0% 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 1.0% 2.0% 

SCP7 
Advanced Sweeping Technology - spring 1 pass/1-2 weeks else 
monthly 4.0% 7.0% 

SCP8 
Advanced Sweeping Technology - fall 1 pass/1-2 weeks else 
monthly 5.0% 10.0% 

SCP9 Mechanical Broom Technology - 2 pass/week 0.0% 1.0% 

SCP10 Mechanical Broom Technology - 1 pass/week 0.0% 0.5% 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 0.0% 0.1% 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 85.0% 90.0% 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 75.0% 80.0% 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 45.0% 55.0% 

Bioswale Bioswale 75.0% 80.0% 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 10.0% 10.0% 

ExtDryPonds Dry Extended Detention Ponds 20.0% 60.0% 

UrbFilterRR Filter Strip Runoff Reduction 54.0% 56.0% 

UrbFilterST Filter Strip Stormwater Treatment 0.0% 22.0% 

Filter Filtering Practices 60.0% 80.0% 

ImperviousDisconnection Impervious Disconnection to amended soils 14.6% 15.6% 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 85.0% 95.0% 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 85.0% 95.0% 

AdvancedGI 
Advanced Grey Infrastructure Nutrient Discovery Program 
(IDDE) 0.2% 0.0% 

PermPavSVNoUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, no underdrain 80.0% 85.0% 

PermPavSVUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, underdrain 50.0% 70.0% 

PermPavSVUdCD Permeable Pavement w/ Sand, Veg. - C/D soils, underdrain 20.0% 55.0% 

PermPavNoSVNoUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, no underdrain 80.0% 85.0% 

PermPavNoSVUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, underdrain 50.0% 70.0% 

PermPavNoSVUdCD Permeable Pavement w/o Sand, Veg. - C/D soils, underdrain 20.0% 55.0% 

RR Stormwater Performance Standard-Runoff Reduction SW curve equations  

ST Stormwater Performance Standard-Stormwater Treatment SW curve equations 

ForestBufUrbanEff Urban Forest Buffer Upland Acres 50.0% 50.0% 

VegOpChanNoUdAB Vegetated Open Channels - A/B soils, no underdrain 45.0% 70.0% 

VegOpChanNoUdCD Vegetated Open Channels - C/D soils, no underdrain 10.0% 50.0% 
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BMP Short Name BMP Full Name TP 
Reduction 

TSS 
Reduction 

WetPondWetland Wet Ponds and Wetlands 45.0% 60.0% 

SepticDeCon Septic Denitrification-Conventional 0% 0% 

SepticDeEnhance Septic Denitrification-Enhanced 0% 0% 

septiceffenhance Septic Effluent - Enhanced 0% 0% 

SepticPump Septic Pumping 0% 0% 

SepticSecCon Septic Secondary Treatment Conventional 0% 0% 

SepticSecEnhance Septic Secondary Treatment Enhanced 0% 0% 

SepticConnect Septic Connection 0% 0% 

Stream Restoration Stream Restoration Default Planning Rates 0.068 lbs/ft 248 lbs/ft 

Shoreline Management Shoreline Management 0.061 lbs/ft 164 lbs/ft 

UrbanNMMdCA Nutrient Management Maryland Commercial Applicators 0.0% 0.0% 

UrbanNMMdDIY Nutrient Management Maryland Do It Yourself 0.0% 0.0% 

UrbanNMPlan Nutrient Management Plan 4.5% 0.0% 

UrbanNMPlanHR Nutrient Management Plan High Risk Lawn 10.0% 0.0% 

UrbanNMPlanLR Nutrient Management Plan Low Risk Lawn 3.0% 0.0% 

NO Floating Treatment Wetland 0% Coverage of Pond 0.0% 0.0% 

FTW1 Floating Treatment Wetland 10% Coverage of Pond 1.6% 2.3% 

FTW2 Floating Treatment Wetland 20% Coverage of Pond 3.3% 4.7% 

FTW3 Floating Treatment Wetland 30% Coverage of Pond 4.9% 7.0% 

FTW4 Floating Treatment Wetland 40% Coverage of Pond 6.5% 9.2% 

FTW5 Floating Treatment Wetland 50% Coverage of Pond 8.0% 11.5% 
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Appendix B 

Rock Creek Watershed Future Implementation Project List 
 

8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Rock Creek 
Williamsburg Village 
Regional (10819) CONV 

Extended 
Detention 
Structure, Wet 

DA Acres 30.4 IN DESIGN 2023 

Rock Creek Grosvenor Tributary REST 
Stream 
Restoration 

Linear Feet 5,982.0 IN DESIGN 2024 

Rock Creek 
Lake Frank 
Outfalls/Tributaries 
Restoration 

REST 
Stream 
Restoration 

Linear Feet 1,209.3 PLANNED 2026 

Rock Creek 
Lake Frank 
Outfalls/Tributaries 
Restoration 

REST 
Stream 
Restoration 

Linear Feet 843.0 PLANNED 2026 

Rock Creek 
Lake Frank 
Outfalls/Tributaries 
Restoration 

REST 
Stream 
Restoration 

Linear Feet 695.9 PLANNED 2026 

Rock Creek 
Congregations - 
Redland/Airpark (1) CONV Bioretention DA Acres 26.0 POTENTIAL 2025 

Rock Creek 
Congregations - 
Redland/Airpark (2) CONV Bioretention DA Acres 4.0 POTENTIAL 2025 

Rock Creek 
Pay-for-Performance 
- LID (3) REST Micro-Bioretention DA Acres 3.3 POTENTIAL 2026 

Rock Creek Parks Catchment (1) REST Micro-Bioretention DA Acres 3.0 POTENTIAL 2024 

Rock Creek Design-Build - LID (3) REST Micro-Bioretention DA Acres 16.7 POTENTIAL 2026 
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Rock Creek 
Derwood Station 
South (10931) CONV 

Extended 
Detention 
Structure, Wet 

DA Acres 33.3 POTENTIAL 2025 

Rock Creek 
Pay-for-Performance 
- SWM (4) CONV 

Retention Pond 
(Wet Pond) DA Acres 133.3 POTENTIAL 2026 

Rock Creek 
Design-Build - SWM 
(4) CONV 

Retention Pond 
(Wet Pond) DA Acres 10.0 POTENTIAL 2025 

Rock Creek 
New Stoneybrook 
HOA 

REST 
Permeable 
Pavements 

DA Acres 0.2 TBD  

Rock Creek 
New Stoneybrook 
HOA 

REST 
Permeable 
Pavements 

DA Acres 0.3 TBD  

Rock Creek 
New Stoneybrook 
HOA 

REST 
Permeable 
Pavements 

DA Acres 0.1 TBD  

Rock Creek 
Blair Shopping 
Center LLC 

REST Bioretention DA Acres 2.4 TBD  

Rock Creek 
North Creek Place 
Condominiums 

REST Bioretention DA Acres 0.2 TBD  

Rock Creek 
Noyes Children's 
Library 

REST Bioretention DA Acres 0.2 TBD  

Rock Creek 
Bethesda 
Marriot/Hotel 
Acquisition Limited 

REST Bioretention DA Acres 0.2 TBD  

Rock Creek Parkside Condos REST Bioretention DA Acres 0.2 TBD  

Rock Creek 

CBS Associates LT 
Partnership c/o 
Capital Comm Prop 
Inc 

REST Bioretention DA Acres 0.1 TBD  

Rock Creek 
Bethesda 
Marriot/Hotel 
Acquisition Limited 

REST Bioretention DA Acres 0.2 TBD  
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Rock Creek Summit Hills LLC REST Bioretention DA Acres 0.4 TBD  

Rock Creek Parkside Condos REST Bioretention DA Acres 0.3 TBD  

Rock Creek 
Grosvenor Park 
Condos 

REST Bioretention DA Acres 0.6 TBD  

Rock Creek 
Blair Shopping 
Center LLC 

REST Bioretention DA Acres 0.6 TBD  

Rock Creek Summit Hills LLC REST Bioretention DA Acres 0.0 TBD  

Rock Creek 
Staples/CVS strip 
mall REST Bioretention DA Acres 9.3 TBD  

Rock Creek 
Oakland Terrace 
Elementary School REST Bioretention DA Acres 20.9 TBD  

Rock Creek 
Bethesda 
Marriot/Hotel 
Acquisition Limited 

REST Bioretention DA Acres 0.3 TBD  

Rock Creek Rock Creek Terrace REST Bioretention DA Acres 2.3 TBD  

Rock Creek 
Rock Creek Village 
Condos 

REST Bioretention DA Acres 0.3 TBD  

Rock Creek Summit Hills LLC REST Bioretention DA Acres 0.7 TBD  

Rock Creek 
North Creek Place 
Condominiums 

REST Bioretention DA Acres 0.6 TBD  

Rock Creek 

Grosvenor Park TH 
Condos c/o Abaris 
Realty, Shireen 
Ambush 

REST Bioretention DA Acres 1.5 TBD  

Rock Creek Parkside Condos REST Bioretention DA Acres 0.6 TBD  
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8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Rock Creek 
Bethesda Hill 
Apartments 

REST Bioretention DA Acres 0.5 TBD  

Rock Creek 
Rock Creek Village 
Condos 

REST Bioretention DA Acres 0.4 TBD  

Rock Creek Rock Creek Terrace REST Bioretention DA Acres 1.9 TBD  

Rock Creek St. Catherine's  REST Bioretention DA Acres 0.3 TBD  

Rock Creek St. Catherine's  REST Bioretention DA Acres 0.5 TBD  

Rock Creek Parkside Condos REST Bioretention DA Acres 0.7 TBD  

Rock Creek Rock Creek Terrace REST Bioretention DA Acres 2.4 TBD  

Rock Creek FR Rollingwood Inc. REST Bioretention DA Acres 0.5 TBD  

Rock Creek 
Rock Creek Garden 
Condominiums 

REST Bioretention DA Acres 1.0 TBD  

Rock Creek 
Gude South 
(Zamora's Auto Body 
and Paint) 

CONV Bioretention DA Acres 2.6 TBD  

Rock Creek 
Rock Creek Garden 
Condominiums 

REST Bioretention DA Acres 0.7 TBD  

Rock Creek 
Bethesda Park 
Condos 

REST Bioretention DA Acres 0.7 TBD  

Rock Creek Parkside Condos REST Bioretention DA Acres 0.7 TBD  

Rock Creek 
Grosvenor Sq. HOA 
(King Charles Way); 
c/o Snider Bros 

REST Bioretention DA Acres 0.7 TBD  



Rock Creek Watershed Phosphorus and Sediment TMDL Implementation Plan 2022 

 

66 Montgomery County DEP 
 

8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

Rock Creek 
Rock Creek Garden 
Condominiums 

REST Bioretention DA Acres 0.7 TBD  

Rock Creek 

CBS Associates LT 
Partnership c/o 
Capital Comm Prop 
Inc 

REST Bioretention DA Acres 0.5 TBD  

Rock Creek Parkside Condos REST Bioretention DA Acres 0.2 TBD  

Rock Creek St. Catherine's  REST Bioretention DA Acres 0.3 TBD  

Rock Creek St. Catherine's  REST Bioretention DA Acres 0.1 TBD  

Rock Creek St. Catherine's  REST Bioretention DA Acres 0.4 TBD  

Rock Creek 
New Stoneybrook 
HOA 

REST Bioretention DA Acres 0.2 TBD  

Rock Creek Summit Hills LLC REST Bioretention DA Acres 0.1 TBD  

Rock Creek 
Grosvenor Sq. HOA 
(King Charles Way); 
c/o Snider Bros 

REST Bioretention DA Acres 0.2 TBD  

Rock Creek 
New Stoneybrook 
HOA 

REST Bioretention DA Acres 0.3 TBD  

Rock Creek 
Montgomery Century 
Condos  REST Bioretention DA Acres 0.2 TBD  

Rock Creek 
Grosvenor Park 
Condos 

REST Bioretention DA Acres 1.7 TBD  

Rock Creek 
Montgomery Century 
Condos  REST Bioretention DA Acres 0.3 TBD  

Rock Creek 
New Stoneybrook 
HOA 

REST Bioretention DA Acres 0.2 TBD  
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MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
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Rock Creek 
Montgomery Century 
Condos  REST Bioretention DA Acres 0.3 TBD  

Rock Creek Summit Hills LLC REST Bioretention DA Acres 0.4 TBD  

Rock Creek 
North Creek Place 
Condominiums 

REST Bioretention DA Acres 0.4 TBD  

Rock Creek 
New Stoneybrook 
HOA 

REST Bioretention DA Acres 0.3 TBD  

Rock Creek 

CBS Associates LT 
Partnership c/o 
Capital Comm Prop 
Inc 

REST Bioretention DA Acres 0.3 TBD  

Rock Creek Bethesda Hill 
Apartments REST Bioretention DA Acres 0.5 TBD  

Rock Creek Rock Creek Village 
Condos REST Bioretention DA Acres 0.2 TBD  

Rock Creek Rock Creek Garden 
Condominiums REST Bioretention DA Acres 0.2 TBD  

Rock Creek Parkside Condos REST Bioretention DA Acres 0.4 TBD  

Rock Creek ROW REST Bioretention DA Acres 0.2 TBD  

Rock Creek Summit Hills LLC REST Bioretention DA Acres 0.4 TBD  

Rock Creek Highland Elementary 
School REST Bioretention DA Acres 1.9 TBD  

Rock Creek Woodlin Elementary 
School REST Bioretention DA Acres 2.4 TBD  

Rock Creek Chevy Chase Library REST Bioretention DA Acres 0.3 TBD  
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Rock Creek Harmony Hills 
Elementary School REST Bioretention DA Acres 6.6 TBD  

Rock Creek A. Mario Loiderman 
Middle School REST Bioretention DA Acres 6.6 TBD  

Rock Creek Rock Creek Village 
Condos REST Bioretention DA Acres 0.6 TBD  

Rock Creek Sargent Shriver 
Elementary School REST Bioretention DA Acres 3.0 TBD  

Rock Creek Victory Forest CONV Bioretention DA Acres 5.5 TBD  

Rock Creek 
Mill Creek Town 
South (Mill Creek 
SVP) 

CONV Bioretention DA Acres 8.2 TBD  

Rock Creek Shady Grove 
Presbyterian Church CONV Bioretention DA Acres 3.5 TBD  

Rock Creek E Gude Commercial 
Center (Gude South) CONV Bioretention DA Acres 5.6 TBD  

Rock Creek Shady Grove Square 
HOA CONV Bioretention DA Acres 2.9 TBD  

Rock Creek Rock Creek Manor 
(CA) CONV Bioretention DA Acres 5.1 TBD  

Rock Creek 
Bauer Drive Housing 
(Apartment 
Complex) 

CONV Bioretention DA Acres 8.1 TBD  

Rock Creek Cotler Industrial Park CONV Bioretention DA Acres 7.4 TBD  

Rock Creek Manor Country Club CONV Bioretention DA Acres 7.6 TBD  

Rock Creek St Johns Evangelical 
Lutheran Church CONV Bioretention DA Acres 3.6 TBD  
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Rock Creek Redmill Shopping 
Center CONV Bioretention DA Acres 9.8 TBD  

Rock Creek Interdenominational 
Church of God CONV Bioretention DA Acres 10.0 TBD  

Rock Creek Redland Place HOA CONV Bioretention DA Acres 3.2 TBD  

Rock Creek Washington Temple 
(Morman Temple) CONV Bioretention DA Acres 7.8 TBD  

Rock Creek Higgins Estates CONV Bioretention DA Acres 3.6 TBD  

Rock Creek Strathmore Place 
Association CONV Bioretention DA Acres 6.6 TBD  

Rock Creek Crest of Wickford 
(Condo) CONV Bioretention DA Acres 4.7 TBD  

Rock Creek Stone Ridge School CONV Bioretention DA Acres 5.4 TBD  

Rock Creek 
Park Terrace Condo 
(Apartment 
Complex) 

CONV Bioretention DA Acres 4.5 TBD  

Rock Creek Bauer Drive Housing 
(Townhouses) CONV Bioretention DA Acres 4.0 TBD  

Rock Creek FR Rollingwood Inc. REST Bioretention DA Acres 1.9 TBD  

Rock Creek Montgomery Airpark CONV Bioretention DA Acres 1.6 TBD  

Rock Creek Oakmont R&D CONV Bioretention DA Acres 4.3 TBD  

Rock Creek Rock Creek Village 
Condos REST Bioretention DA Acres 0.7 TBD  

Rock Creek Bethesda Health & 
Rehab Center CONV Bioretention DA Acres 1.7 TBD  
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Rock Creek 
St. Jane Frances de 
Chantal Catholic 
Church 

CONV Bioretention DA Acres 7.7 TBD  

Rock Creek Gude South (Fisher 
Lumber) CONV Bioretention DA Acres 4.6 TBD  

Rock Creek Montgomery Century 
Condos  REST Bioretention DA Acres 1.3 TBD  

Rock Creek Laytonia CONV Bioretention DA Acres 2.3 TBD  

Rock Creek St Francis of Assisi 
Parish CONV Bioretention DA Acres 1.7 TBD  

Rock Creek Bethesda Park 
Condos REST Bioretention DA Acres 1.0 TBD  

Rock Creek Rock Creek Village 
Condos REST Bioretention DA Acres 0.8 TBD  

Rock Creek Washington-Rockville 
Industrial Park CONV Bioretention DA Acres 2.8 TBD  

Rock Creek Central Baptist 
Church CONV Bioretention DA Acres 5.2 TBD  

Rock Creek Bethesda Park 
Condos REST Bioretention DA Acres 1.0 TBD  

Rock Creek Rock Creek Village 
Condos REST Bioretention DA Acres 1.1 TBD  

Rock Creek St Francis of Assisi 
Parish CONV Bioretention DA Acres 2.1 TBD  

Rock Creek EZ Storage CONV Bioretention DA Acres 1.9 TBD  

Rock Creek Verizon Wireless CONV Bioretention DA Acres 5.2 TBD  

Rock Creek CBS Associates LT 
Partnership c/o REST Bioretention DA Acres 1.2 TBD  
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Capital Comm Prop 
Inc 

Rock Creek Olney Golf Learning 
Center CONV Bioretention DA Acres 4.8 TBD  

Rock Creek Forest Glen Station 
HOA CONV Bioretention DA Acres 7.9 TBD  

Rock Creek Summit Hills LLC REST Bioretention DA Acres 0.5 TBD  

Rock Creek Cotler Industrial Park CONV Bioretention DA Acres 4.6 TBD  

Rock Creek Berman Academy REST Sand Filter DA Acres 1.1 TBD  

Rock Creek FR Rollingwood Inc. REST Underground Filter DA Acres 0.7 TBD  

Rock Creek St. Catherine's  REST Underground Filter DA Acres 0.3 TBD  

Rock Creek New Stoneybrook 
HOA REST Underground Filter DA Acres 0.4 TBD  

Rock Creek Blair Shopping 
Center LLC REST Underground Filter DA Acres 1.6 TBD  

Rock Creek Promonade Towers 
Bethesda REST Underground Filter DA Acres 0.2 TBD  

Rock Creek Grosvenor Park 
Condos REST Underground Filter DA Acres 0.6 TBD  

Rock Creek Montgomery Century 
Condos  REST Underground Filter DA Acres 0.5 TBD  

Rock Creek Berman Academy REST Underground Filter DA Acres 0.5 TBD  

Rock Creek St. Catherine's  REST Underground Filter DA Acres 0.2 TBD  
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Rock Creek Promonade Towers 
Bethesda REST Underground Filter DA Acres 0.0 TBD  

Rock Creek Blair Shopping 
Center LLC REST Underground Filter DA Acres 0.2 TBD  

Rock Creek Promonade Towers 
Bethesda REST Underground Filter DA Acres 5.8 TBD  

Rock Creek Grosvenor Park 
Condos REST Underground Filter DA Acres 0.6 TBD  

Rock Creek Randolf Buildings LTD 
Partnership REST Underground Filter DA Acres 5.1 TBD  

Rock Creek 

Grosvenor Park TH 
Condos c/o Abaris 
Realty, Shireen 
Ambush 

REST Underground Filter DA Acres 0.7 TBD  

Rock Creek Montgomery Century 
Condos  REST Underground Filter DA Acres 0.6 TBD  

Rock Creek Rock Creek Terrace REST 

Impervious Surface 
Reduction (i.e., 
impervious to 
pervious) 

DA Acres 0.2 TBD  

Rock Creek Parkside Condos REST 

Impervious Surface 
Reduction (i.e., 
impervious to 
pervious) 

DA Acres 0.0 TBD  

Rock Creek St. Catherine's  REST 

Impervious Surface 
Reduction (i.e., 
impervious to 
pervious) 

DA Acres 0.0 TBD  

Rock Creek 
Bethesda 
Marriot/Hotel 
Acquisition Limited 

REST 
Impervious Surface 
Reduction (i.e., DA Acres 0.3 TBD  



Rock Creek Watershed Phosphorus and Sediment TMDL Implementation Plan 2022 

 

73 Montgomery County DEP 
 

8 Digit Watershed 
Name Site Name Construction 

Purpose 
MDE BMP 

Description Unit Treatment Status 
Projected 

Implementation 
Year 

impervious to 
pervious) 

Rock Creek  REST Micro-Bioretention DA Acres 0.8 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 6.1 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 6.2 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 1.0 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 2.3 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 1.1 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 0.4 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 1.2 TBD  

Rock Creek  REST Micro-Bioretention DA Acres 1.0 TBD  

Rock Creek Parkside Condos REST Bio-Swale DA Acres 1.1 TBD  

Rock Creek FR Rollingwood Inc. REST Bio-Swale DA Acres 0.6 TBD  

Rock Creek Maryland National 
Capital REST Bio-Swale DA Acres 3.1 TBD  

Rock Creek FR Rollingwood Inc. REST Bio-Swale DA Acres 0.4 TBD  

Rock Creek Bethesda Park 
Condos REST Bio-Swale DA Acres 1.4 TBD  
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Rock Creek ROW REST Bio-Swale DA Acres 0.3 TBD  

Rock Creek Berman Academy REST Bio-Swale DA Acres 1.1 TBD  

Rock Creek Promonade Towers 
Bethesda REST Bio-Swale DA Acres 0.8 TBD  

Rock Creek Bethesda Park 
Condos REST Grass Swale DA Acres 0.4 TBD  

Rock Creek Victoria Springs HOA CONV 
Extended 
Detention 
Structure, Wet 

DA Acres 26.7 TBD  

Rock Creek 
Mill Creek South (Mill 
Creek Stream Valley 
Park) 

CONV 
Extended 
Detention 
Structure, Wet 

DA Acres 290.9 TBD  

Rock Creek Flower Valley 
(10835) CONV 

Extended 
Detention 
Structure, Wet 

DA Acres 25.4 TBD  

Rock Creek Mill Creek South No. 
3 SWM retro CONV 

Extended 
Detention 
Structure, Wet 

DA Acres 46.1 TBD  

Rock Creek Cypress HOA CONV 
Extended 
Detention 
Structure, Wet 

DA Acres 40.9 TBD  

Rock Creek Northgate 
Apartments Pond 2 CONV 

Extended 
Detention 
Structure, Wet 

DA Acres 121.9 TBD  

Rock Creek Shady Grove 
Apartments CONV 

Extended 
Detention 
Structure, Wet 

DA Acres 49.9 TBD  

Rock Creek Georgian Woods 
Colony 1 (Site 21) CONV Retention Pond 

(Wet Pond) DA Acres 42.6 TBD  
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Rock Creek 

Sequoyah 
Elementary 
School(Bowie Mill 
Park) 

CONV Retention Pond 
(Wet Pond) DA Acres 15.8 TBD  

Rock Creek Mineral Springs HOA CONV Retention Pond 
(Wet Pond) DA Acres 20.4 TBD  

Rock Creek Preserves @ Smalls 
Nursery HOA CONV Retention Pond 

(Wet Pond) DA Acres 17.4 TBD  

Rock Creek Mineral Springs HOA CONV Retention Pond 
(Wet Pond) DA Acres 24.4 TBD  

Rock Creek Brooke Grove CONV Retention Pond 
(Wet Pond) DA Acres 15.7 TBD  

Rock Creek 
Bauer Drive Local 
Park (Recreation 
Center) 

CONV Retention Pond 
(Wet Pond) DA Acres 11.4 TBD  

Rock Creek Brooke Manor Farms CONV Retention Pond 
(Wet Pond) DA Acres 10.4 TBD  

Rock Creek Northgate 
Apartments Pond 1 CONV Retention Pond 

(Wet Pond) DA Acres 14.8 TBD  

Rock Creek Washington Temple 
(Morman Temple) CONV Retention Pond 

(Wet Pond) DA Acres 16.0 TBD  

Rock Creek Candlewood Park 
(HOA) CONV Retention Pond 

(Wet Pond) DA Acres 14.2 TBD  

Rock Creek Capital View Park 
(Pratt Station HOA) CONV Retention Pond 

(Wet Pond) DA Acres 12.8 TBD  

Rock Creek Olney Crossing HOA CONV Retention Pond 
(Wet Pond) DA Acres 26.9 TBD  

Rock Creek URWR-303-RE-001 REST Stream 
Restoration Linear Feet 1,634.7 TBD  

Rock Creek URRC-102-RE-001 REST Stream 
Restoration Linear Feet 1,955.7 TBD  
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Rock Creek URMC-142-RE-001 REST Stream 
Restoration Linear Feet 2,049.4 TBD  

Rock Creek URFF-103-RE-001 REST Stream 
Restoration Linear Feet 1,093.7 TBD  

Rock Creek URFF-202-RE-001 REST Stream 
Restoration Linear Feet 1,108.2 TBD  

Rock Creek URCM-302-RE-001 REST Stream 
Restoration Linear Feet 1,148.7 TBD  

Rock Creek URMC-208-RE-001 REST Stream 
Restoration Linear Feet 700.6 TBD  

Rock Creek URCM-303-RE-001 REST Stream 
Restoration Linear Feet 1,425.9 TBD  

Rock Creek URWR-202-RE-001 REST Stream 
Restoration Linear Feet 2,641.2 TBD  

Rock Creek URWR-112-RE-001 REST Stream 
Restoration Linear Feet 2,829.3 TBD  

Rock Creek URMC-405-RE-001 REST Stream 
Restoration Linear Feet 507.7 TBD  

Rock Creek URWR-103-RE-001 REST Stream 
Restoration Linear Feet 418.9 TBD  

Rock Creek URNB-205-RE-001 REST Stream 
Restoration Linear Feet 436.2 TBD  

Rock Creek LRLR-124-RE-001 REST Stream 
Restoration Linear Feet 511.2 TBD  

Rock Creek URNB-124-RE-002 REST Stream 
Restoration Linear Feet 305.2 TBD  

Rock Creek URNB-124-RE-001 REST Stream 
Restoration Linear Feet 337.0 TBD  

Rock Creek URMC-103-RE-001 REST Stream 
Restoration Linear Feet 339.3 TBD  
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Rock Creek URNB-106-RE-002 REST Stream 
Restoration Linear Feet 348.2 TBD  

Rock Creek URNB-116-RE-001 REST Stream 
Restoration Linear Feet 582.0 TBD  

Rock Creek URMC-201-RE-001 REST Stream 
Restoration Linear Feet 828.6 TBD  

Rock Creek URFF-102-RE-001 REST Stream 
Restoration Linear Feet 781.0 TBD  

Rock Creek URNB-118-RE-001 REST Stream 
Restoration Linear Feet 922.0 TBD  

Rock Creek URMC-207-RE-001 REST Stream 
Restoration Linear Feet 775.1 TBD  

Rock Creek URMC-104-RE-001 REST Stream 
Restoration Linear Feet 899.0 TBD  

Rock Creek LRLR-208-RE-001 REST Stream 
Restoration Linear Feet 626.2 TBD  

Rock Creek URRC-105-RE-002 REST Stream 
Restoration Linear Feet 715.9 TBD  

Rock Creek Glenmont Forest 
Green Streets REST Micro-Bioretention DA Acres 67.9 Under 

Construction 2023 

Rock Creek  REST Stream 
Restoration Linear Feet 1,416.0 TBD - 

additional  

Rock Creek  REST Forest Planting Acres 
Planted 175.0 TBD - 

additional  

Rock Creek  REST Riparian Forest 
Planting 

Acres 
Planted 75.3 TBD - 

additional  

Rock Creek  REST Tree Planting Trees 
Planted 2.0 TBD - 

additional  

Rock Creek  REST Stormwater BMPs 
- RR DA Acres 80.2 TBD - 

additional  
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Rock Creek  REST Stormwater BMPs 
- ST DA Acres 166.5 TBD - 

additional 
 

Rock Creek  CONV Stormwater BMPs 
- ST DA Acres 996.0 TBD - 

additional  
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1 Introduction 
1.1 Background and Purpose 
The Montgomery County Department of Environmental Protection (DEP) Watershed Restoration Division 
(WRD) is updating implementation plans to address local water quality impairments for which a Total 
Maximum Daily Load (TMDL) has been established by the Maryland Department of the Environment 
(MDE) and approved by the U.S. Environmental Protection Agency (USEPA or EPA). A TMDL establishes a 
maximum load of a specific pollutant of concern or stressor that a waterbody can assimilate and still meet 
water quality standards (WQS) for its designated use class. Under the Federal Clean Water Act (CWA), the 
State of Maryland is required to assess and report on the quality of waters throughout the state. Where 
Maryland’s WQS are not fully met, Section 303(d) requires the state to list these water bodies as impaired 
waters. The State is then required to develop a TMDL for each pollutant of concern for the listed impaired 
waters. Following development of the TMDL, jurisdictions with responsibility for the pollutants and the 
impaired waters are required to develop a plan (Watershed Implementation Plan) to meet the goals of 
the TMDL. See Section 1.1.1 for more details.  
 
The Rocky Gorge Reservoir and Triadelphia Reservoir watersheds (Figure 1-1), have several impaired 
water listings in Maryland’s Final Combined 2020-2022 Integrated Report of Surface Water Quality (303(d) 
list and 305(b) Report; MDE, 2022b) as described in more detail in Section 2.1.2.3 of this plan. The Rocky 
Gorge Reservoir and Triadelphia Reservoir TMDLs apply to several jurisdictions including Montgomery and 
Howard Counties, and Maryland Department of Transportation State Highway Administration (MDOT 
SHA), which all hold Phase I Municipal Separate Storm Sewer System (MS4) discharge permits. This plan 
will specifically address the Rocky Gorge Reservoir and Triadelphia Reservoir watershed phosphorus 
TMDLs under the responsibility of Montgomery County. The Triadelphia Reservoir TMDL also addresses 
sediment impairments in the watershed. Per the TMDL (MDE, 2008), the water quality goal of the 
sediment TMDL for Triadelphia Reservoir is to increase the useful life of the reservoir for water supply by 
preserving storage capacity. The TMDL states that ‘reduction in total phosphorus loads from stormwater 
discharges will result in a reduction in sediment loads’, therefore there is no reduction requirement for 
sediment (MDE, 2008).  
 
Responsibility for the Rocky Gorge Reservoir and Triadelphia Reservoir watershed phosphorus reductions 
is divided among the contributing jurisdictions, listed above. The TMDL loading targets, or allocations, are 
also divided among the pollution source categories, which in this case includes non-point sources (termed 
load allocation or LA) and point sources (termed waste load allocation or WLA). The WLA consists of loads 
attributable to regulated process water or wastewater treatment and to regulated stormwater. For the 
purposes of the TMDL and consistent with implementation of the National Pollutant Discharge Elimination 
System (NPDES) MS4 discharge permit, stormwater runoff from MS4 areas is considered a point source 
contribution. This stormwater wasteload allocation (SW-WLA) is the primary focus of the planning effort 
documented in this implementation plan. MDE’s General Guidance for Local TMDL (Total Maximum Daily 
Load) Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022a) 
calls for an iterative and adaptive approach for implementation. If new methods of stormwater treatment 
are developed, or better approaches to source control are found subsequent to the development of the 
plan, the County’s strategy can be revised to incorporate the changes. Similarly, if some elements of the 
plan do not achieve the expected reductions in loads, adaptations and improvements can be implemented 
and reported in annual progress updates. The County’s adaptive management process is further described 
in Section 7.4 of this plan. 
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Figure 1-1. Location of the Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds
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1.1.1 NPDES MS4 Permit Requirements 

The County’s initial NPDES MS4 permit was issued on March 15, 1996 and was renewed on February 15, 
2010. In January 2012, the Countywide Coordinated Implementation Strategy (CCIS; Montgomery County, 
2012) was submitted by the County to MDE to meet the 2010 MS4 permit’s three major requirements 
including: watershed restoration that targets runoff management; bacteria, sediment, and nutrient 
reductions required to meet TMDL SW-WLAs assigned to the Montgomery County MS4 and approved by 
EPA; and, trash and litter management. The CCIS also incorporated information pertinent to effectively 
include stakeholders in watershed restoration.  
 
On September 17, 2018, the County received conditional approval from MDE of the TMDL implementation 
strategies included in the CCIS, with final approval conditional on the County submitting separate 
watershed-specific implementation plans that more clearly address the following key elements: 

1. Baseline load estimates and associated calculations, current progress load assessments, and 
projected implementation scenario load assessments, 

2. Enumeration of specific planned implementation actions in an accounting format, 
3. Schedule of compliance indicating the end dates for achievement of the total required load 

reductions and regular milestones prior to those end dates. 
 
Montgomery County’s current NPDES MS4 permit (20-DP-3320, MD0068349; MDE 2021a), issued in its 
final form by MDE on November 5, 2021, requires the County to address all outstanding comments on 
TMDL implementation plans needed for MDE approval of the plans. An excerpt from the current permit 
is included here. 
 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.1.) 

1. Where Montgomery County has submitted an implementation plan for a TMDL identified in 
Appendix A and that plan has yet to be approved, the County shall, within one year of the effective 
date of this permit, address all outstanding comments needed for the Department’s approval of the 
plan. 

This updated plan addresses MDE’s September 17, 2018 comments and provides the loading targets, 
recommended management measures, load reduction estimates, schedule, milestones, cost estimates 
and funding sources, and the tracking and monitoring approaches to meet the phosphorus SW-WLAs 
assigned to the Montgomery County Municipal Stormwater Sewer System in the Rocky Gorge and 
Triadelphia Watersheds. 
 
The County’s 2021 permit also includes a new impervious restoration requirement (Part IV.E) which states: 
“By November 4, 2026, Montgomery County shall commence and complete the restoration of 1,814 
impervious acres that have not been treated to the MEP by implementing stormwater BMPs, 
programmatic initiatives, or alternative control practices in accordance with the 2021 Accounting 
Guidance.” MDE included an annual restoration benchmark schedule to achieve the impervious 
restoration requirement by the end of the permit term and a requirement to submit with each annual 
report a list of best management practices (BMPs) to be completed in the following year to work toward 
meeting the impervious restoration benchmarks. Although this TMDL implementation plan does not 
directly address the County’s impervious restoration requirement, restoration BMPs implemented for 
TMDL compliance will also provide restoration credit towards the impervious restoration goal; and, 
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conversely, BMPs implemented for impervious restoration will also provide load reductions towards 
achieving the TMDL SW-WLAs. 
 

1.1.2 Watershed Delineation 

The Rocky Gorge Reservoir and Triadelphia Reservoir watersheds are located in the northeastern portion 
of Montgomery County, Maryland (Figure 1-1). The streams of both watersheds flow through 
Montgomery County into the Patuxent River, which is the border between Montgomery County and 
Howard County. Damascus is located in the Triadelphia Reservoir watershed and Olney and Burtonsville 
are located in the Rocky Gorge Reservoir watershed (Figure 1-2).  
 
The Montgomery County portion of the Rocky Gorge Reservoir watershed is approximately 25,781 acres 
(40.3 square miles) in area and contains approximately 91.0 total miles of streams, based on the National 
Hydrography Dataset High Resolution 1:24,000 scale (NHD Plus HR) stream data. The Montgomery County 
portion of the Triadelphia Reservoir watershed is approximately 13,245 acres (20.7 square miles) in area 
and contains approximately 50.9 total miles of streams, based on the National Hydrography Dataset High 
Resolution 1:24,000 scale (NHD Plus HR) stream data. The Rocky Gorge Reservoir watershed includes 
several named streams, including Reddy Branch and James Creek, and the Triadelphia Reservoir 
watershed includes Scott Branch and Haights Branch. 
 
1.2 Allocated and Future Loads Summary 
This Implementation Plan addresses phosphorus and sediment SW-WLAs assigned to the Montgomery 
County MS4 in the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds. Additional SW-WLAs for 
these watershed TMDLs are assigned to other Phase I MS4s (Howard County and MDOT SHA), and the 
County plans to coordinate and collaborate with the other MS4s in the watershed as it relates to BMP 
implementation and maintenance. The following is the TMDL document for phosphorus and sediment, 
that identifies SW-WLAs and associated pollutant reductions assigned to Montgomery County’s MS4 and 
are addressed in this plan: 
 

• Total Maximum Daily Loads of Phosphorus and Sediments for Triadelphia Reservoir (Brighton 
Dam) and Total Maximum Daily Loads of Phosphorus for Rocky Gorge Reservoir, Howard, 
Montgomery, and Prince George’s Counties, Maryland – EPA Approval Date: November 24, 2008 
(MDE, 2008) 
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Figure 1-2. Aerial photography (2020) of the Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds 
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The required Rocky Gorge Reservoir and Triadelphia Reservoir watershed phosphorus (TP) and sediment 
(TSS) TMDL target percent reductions, as defined by the TMDL, are shown in Table 1-1. Rocky Gorge 
Reservoir and Triadelphia Reservoir Watersheds Local TMDL Milestone and Target Years below along with 
milestones and target years determined by the County through the planning process. As noted in Section 
1.1, the TMDL states that ‘reduction in total phosphorus loads from stormwater discharges will result in a 
reduction in sediment loads’ in the Triadelphia Reservoir watershed; therefore, there is no reduction 
requirement for sediment (MDE, 2008). Sediment loads and load reductions for the Triadelphia Reservoir 
will not be reported in this plan. 
 
Table 1-1. Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds Local TMDL Milestone and Target Years 

TMDL Watershed - 
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 

Rocky Gorge Reservoir - TP 2024 2027 2029 15% 

Triadelphia Reservoir - TP 2024 2026 2028 15% 

Triadelphia Reservoir – TSS* n/a n/a n/a 0% 

* The TMDL states that ‘reduction in total phosphorus loads from stormwater discharges will result in a reduction 
in sediment loads’; therefore, there is no reduction requirement for sediment (MDE, 2008) 
 
The TMDL Implementation Progress and Planning (TIPP) spreadsheet tool (MDE, 2021c) was used to 
model baseline, progress, and future loads. The TIPP tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process for development and tracking of local 
TMDL implementation plans. The spreadsheet tool estimates load reductions at various points in the 
watershed planning process, allowing users to assess current progress and future BMP implementation. 
The spreadsheet uses Chesapeake Bay Program Watershed Model Phase 6 (CBP WM P6) Chesapeake 
Assessment Scenario Tool (CAST) 2017d No Action (No BMP) scenario loading rates with disaggregated 
Stream Bed and Bank (STB) loads at the county 8-digit watershed scale. Details of the modeling and load 
calculations are included in Section 4. 
 
Based on MDE guidance, potential increases in the stormwater load since the TMDL baseline year (2000) 
that are attributed to growth in the stormwater sector (i.e., growth in developed land uses) are not 
accounted for in the development of this plan. Local TMDLs are considered met, from a planning and 
pollutant loading accounting perspective, when the load reductions associated with restoration progress 
coupled with the future restoration load reductions exceed the load reduction required. Methods to 
address additional nutrient and sediment loads since the baseline year and potential future loads that 
may result from anticipated growth within County are discussed in Section 2.3. 
 
This section of the plan, including Table 1-2, provides a concise summary of the loads and reductions at 
important timeline intervals including the baseline, 2021 progress, interim milestones, and target year 
planning intervals. These terms and dates are used throughout the plan and are presented and defined 
here to assist the reader in understanding the definitions of each, how they were derived, and to provide 
an overall summary demonstrating the percent reduction required and percent reduction achieved 
through full implementation of this plan. Future levels of implementation, by BMP type, are discussed in 
detail in Section 4.3. The loads reported in this plan are at the edge-of-river scale (EOR), which is described 
in more detail in Section 4.1.  
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• Impairment Baseline Loads: Phosphorus baseline loads (i.e., land use loads with treatment from 
baseline development and restoration BMPs included) reflecting 2000 conditions in the Rocky 
Gorge Reservoir and Triadelphia Reservoir watersheds were calculated by modeling BMP 
implementation up to baseline year 2000 in the TIPP spreadsheet tool. Baseline loads were used 
to calculate the target load or SW-WLA.  

• FY2021 Progress Loads: Progress loads achieved from restoration BMP implementation after the 
baseline year through Fiscal Year (FY) 2021 (i.e., June 30, 2021) were calculated using the TIPP.  

• Milestone 1 Loads: Future loads that will result from implementation of strategies after FY2021 
through 2024 for both Rocky Gorge Reservoir and Triadelphia Reservoir watersheds.  

• Milestone 2 Loads: Future loads that will result from implementation of strategies after 2024 
through 2027 for Rocky Gorge Reservoir and after 2024 through 2026 for Triadelphia Reservoir. 

• Target % Reduction: Reduction percentages assigned to Montgomery County NPDES regulated 
stormwater point source as noted in the TMDL document.  

• Target Load (SW-WLA):  Because the County’s local TMDLs were developed by MDE under older 
versions of the Chesapeake Bay Program Watershed Model or using a different modeling tool, the 
phosphorus SW-WLAs were translated by the County into TIPP-compatible target loads using the 
TIPP model while maintaining the original percent reductions required in the TMDL (15%). 
Allocated loads are calculated from the baseline loads using the TIPP and the following 
calculation: Target Load = Baseline Load – (Baseline Load x Target % Reduction). 

• Target Year Future Loads: Loads that will result from implementation of this plan. Target year for 
the Rocky Gorge Reservoir is 2029 and the target year for the Triadelphia Reservoir is 2028. 

• Future % Reduction: The % reduction that will be achieved from implementation of this plan. 
 

Table 1-2. Rocky Gorge Reservoir and Triadelphia Reservoir Watershed Local TMDL Allocated Loads and Future 
Loads 

 
Rocky Gorge 

Reservoir 
Triadelphia 
Reservoir* 

Impairment (Unit) 
TP 

(EOR lbs/yr) 
TP 

(EOR lbs/yr) 
Impairment Baseline Load 5,602 1,026 
FY2021 Progress Load 5,274 971 
Milestone 1 Load 5,274 971 
Milestone 2 Load 5,051 971 
Target Load (SW-WLA) 4,762 872 
Target Year Future Load 4,604 818 
Target % Reduction 15.0% 15.0% 
Future % Reduction 17.8% 20.3% 

* The Triadelphia Reservoir TSS TMDL states that ‘reduction in total phosphorus loads from stormwater discharges 
will result in a reduction in sediment loads’; therefore, there is no reduction requirement for sediment (MDE, 2008). 
Sediment loads and load reductions for the Triadelphia Reservoir will not be reported in this plan. 

 
 
1.3 Plan Elements and Structure 
This plan is developed within the context of on-going watershed management planning, restoration, and 
resource protection being conducted by Montgomery County.  



Rocky Gorge and Triadelphia Reservoirs Phosphorus and Sediment TMDL Implementation Plan 2022 

 

13 Montgomery County DEP 
 

 
MDE has prepared several guidance documents to assist municipalities with preparation of TMDL 
implementation plans. This plan is developed following the guidance detailed in the following documents: 

• General Guidance for Developing a Stormwater Wasteload Allocation (SW-WLA) Implementation 
Plan (MDE, 2014) 

• Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated. Guidance for 
National Pollutant Discharge Elimination System Stormwater Permits (MDE, 2021b) 

• General Guidance for Local TMDL Maximum Daily Load Stormwater Wasteload Allocation 
Watershed Implementation Plans (MDE, 2022a) 

• Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) 
Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 
2022c) 
 

This Rocky Gorge Reservoir and Triadelphia Reservoir implementation plan is organized as follows: 
 

Section 1 Introduction 
 
Section 2 Describes pollutant impacts within the watershed, water quality, biological 
impairment, pollution sources including land use/land cover and impervious surfaces, and current 
programs that mitigate the pollutant loading impacts from new development in the watershed. 
 
Section 3 Presents the types of BMPs being implemented or that may be planned in the 
watershed. Each BMP type is listed and defined in this section. The County’s geodatabase is also 
described including definitions of project development statuses and planning tiers used in the 
database and in this plan.  
 
Section 4 Describes the modeling approach in detail and presents the current and future BMP 
implementation and associated load reductions.  
 
Section 5 Describes County financial resources needed to implement the plan and summarizes 
funding sources.  
 
Section 6 Presents the implementation plan schedule with target loads and activities required 
to achieve those targets based on milestone implementation targets. 
 
Section 7 Discusses the County’s system for tracking implementation of management measures, 
reporting requirements to MDE, estimating load reductions through modeling, and tracking 
overall program success through long term monitoring. The County’s adaptive management 
process is also described in this section. 
 
Section 8 Presents the County’s policies and procedures in place for stormwater management 
facility inspection, maintenance, and enforcement.  
 
Section 9 The County’s various monitoring programs are described in this section including 
Countywide biological monitoring, restoration monitoring, water quality monitoring, and 
watershed assessments.  
 



Rocky Gorge and Triadelphia Reservoirs Phosphorus and Sediment TMDL Implementation Plan 2022 

 

14 Montgomery County DEP 
 

Section 10 Describes the County’s public outreach and education programs, the key steps in 
the County’s implementation plan submittal process, and the public and MDE comment and 
response process. 
 
Section 11 References 

 
The outcome of the planning effort is to provide guidance for the strategic implementation of watershed 
protection and restoration efforts that will meet Montgomery County’s Rocky Gorge Reservoir and 
Triadelphia Reservoir local TMDL SW-WLAs and contribute to meeting water quality standards. Successful 
implementation of the plan will lead to improvements in local watershed conditions and aquatic health. 
 
2 Causes and Sources of Impairment 
This section describes the designated uses, water quality, and biological conditions of the watershed, as 
well as land use and impervious surface data that may help explain the water quality impairments 
currently affecting the watershed. 
 
2.1 Impairments 

2.1.1 Pollutant Impacts 

Elevated levels of phosphorus currently impair the Rocky Gorge Reservoir and Triadelphia Reservoir 
watersheds as evident through the 303(d) listings and local TMDL requirements. In addition to 
phosphorus, Triadelphia Reservoir is also impaired by sediment. Phosphorus is the limiting nutrient in 
freshwater systems and can lead to algal blooms in lakes and reservoirs with the same impacts as algal 
blooms in the Chesapeake Bay but also can have an impact on drinking water if the bloom occurs in a 
reservoir that is used as a source for municipal drinking water. Sources and transport mechanisms of 
phosphorus include agricultural runoff, urban stormwater, municipal wastewater treatment plants, 
phosphorus bound to sediments supplied to the stream system through instream erosion, and discharge 
from upstream impoundments. 
 
Sediment, both from upland and in-stream sources, can impact in-stream habitat by covering and filling 
gravelly and rocky substrate, which is a preferred substrate habitat for some aquatic organisms (fish and 
benthic communities) and necessary for some fish species for spawning. This is particularly true in the 
Piedmont physiographic region, which includes the Montgomery County portion of the Rocky Gorge 
Reservoir and Triadelphia Reservoir watersheds, where streams naturally would have a gravelly or rocky 
substrate. Finer clays, silts and sands associated with sediment as a pollutant are more mobile and 
transient and provide less stable and livable space for more sensitive benthic macroinvertebrate species 
by filling the interstitial spaces between larger substrate particles in the channel bottom. Increases in 
sediment loads in channels that cannot adequately transport the load can lead to deposition and 
aggrading streams. These factors often negatively impact channel flow, causing additional erosion and 
increases in flooding, particularly if road crossing capacity is limited by sediment accumulation. Suspended 
sediment in the water column may limit light penetration and prohibit healthy propagation of algae and 
submerged aquatic vegetation. Suspended sediments can cause gill abrasion in fish and can limit clarity 
which impacts aquatic species that rely on sight for feeding. 
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2.1.2 Water Quality 

2.1.2.1 Use Designations 

According to WQS established by MDE in the Code of Maryland Regulations (COMAR), Surface Water Use 
Designations for the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds are Use I-P – Water 
Contact Recreation, Protection of Aquatic Life and Public Water Supply; Use III-P – Nontidal Coldwater 
and Public Water Supply; and Use IV-P – Recreational Trout Waters and Public Water Supply (COMAR 
26.08.02.08). Rocky Gorge Reservoir is designated as Use I-P and Use IV-P. Triadelphia Reservoir is 
designated as Use III-P and Use IV-P. A map of designated use class location by County and 8-digit 
watershed is available on MDE’s website: Designated Use Classes for Maryland’s Surface Waters. Nutrient 
and sediment TMDLs of non-tidal tributary streams address the narrative water quality criteria specific to 
designated uses for the support of aquatic health (COMAR 26.08.02.03-3b/3e/3g). In addition, 
impoundment phosphorus TMDLs address the numeric criterion for Use Class P waters specified in 
COMAR 26.08.02.03-3h. Use designations of the Montgomery County portion of the Rocky Gorge 
Reservoir and Triadelphia Reservoir watersheds are presented in Table 2-1 (COMAR 26.08.02.02).  
 
Table 2-1. Use Designations of the Montgomery County Portion of the Rocky Gorge Reservoir and Triadelphia 
Reservoir Watersheds 

Designated Uses 
Use I-P 

(Rocky Gorge 
Reservoir only) 

Use III-P 
(Triadelphia 

Reservoir only) 

Use IV-P 
(both) 

Growth and propagation of fish (not trout), other 
aquatic life and wildlife X X X 

Water contact sports X X X 
Leisure activities involving direct contact with 
surface water X X X 

Fishing X X X 
Agricultural water supply X X X 
Industrial water supply X X X 
Propagation and harvesting of shellfish - - - 
Seasonal migratory fish spawning and nursery use - - - 
Seasonal shallow-water submerged aquatic 
vegetation use - - - 

Open-water fish and shellfish use - - - 
Seasonal deep-water fish and shellfish use - - - 
Seasonal deep-channel refuge use - - - 
Growth and propagation of trout - X - 
Capable of supporting adult trout for a put and take 
fishery - - X 

Public water supply X X X 
Source: https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx 
 
2.1.2.2 Tier II High Quality Waters 

Tier II waters are those that have an existing water quality that is significantly better than the water quality 
standards minimum requirements (MDE, 2021). Maryland’s antidegradation policy has been promulgated 
to provide implementation of more restrictive planning efforts in areas where Tier II waters have been 
designated to maintain the condition of high-quality waters. This implementation has the greatest 

https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx
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immediate effect on local government planning due to higher standards for discharge into Tier II waters. 
Currently, Tier II streams are identified according to fish and benthic indices of biotic integrity (IBI). 
Streams listed as Tier II waters will always remain Tier II waters and require antidegradation review if 
permitted activities occur in the watershed.    
 
Based on analysis of MDE Tier II spatial data (as of March 2021), Maryland has designated 263 Tier II 
streams segments. There is one Tier II stream segment (3.4 miles of Patuxent River) in the Triadelphia 
Reservoir watershed. There are no Tier II stream segments within the Rocky Gorge Reservoir watershed.  
 
2.1.2.3 TMDLs and 303(d) Impairments 

TMDLs are established for waterbodies on Maryland’s 303(d) integrated list of impaired waterbodies to 
set pollutant limits to achieve attainment of the designated use. For each combination of waterbody and 
pollutant, the State must estimate the maximum allowable pollutant load, or TMDL, that the waterbody 
can receive and still meet water quality standards. TMDLs are required by the CWA. Category 4a of the 
303(d) list describes impaired waters with a TMDL or other reduction measure already in place. Category 
5 lists impaired waters in need of a TMDL. Maryland’s Final Combined 2020-2022 Integrated Report (MDE, 
2022b) included a new subcategory to Category 5 called Category 5s and includes waterbody impairments 
caused by chloride from road salt. MDE is addressing chloride impairments (5s) using ‘straight-to-
implementation’ approaches to expedite chloride reduction practices; therefore, a local TMDL 
implementation plan is not needed for chloride listings.  
 
According to Maryland’s final combined 2020-2022 Integrated Report, several segments within the 
Montgomery County portion of the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds are listed 
for water quality impairments. Category 4a, 5, and 5s listings for Rocky Gorge Reservoir and Triadelphia 
Reservoir are included in Table 2-2. A map of surface water quality assessment information found in 
Maryland’s Combined 2020-2022 Integrated Report is available on MDE’s website: Water Quality 
Assessments (IR) and TMDLs. Currently there are no 5s listings in in the watersheds. Final approved TMDLs 
within Montgomery County with a SW-WLA are shown in bold text. Brighton Dam terminology refers to 
the Triadelphia Reservoir watershed. 
 
Table 2-2. Category 4a, 5, and 5s Listings for the Montgomery County Portion of the Rocky Gorge Reservoir and 
Triadelphia Reservoir Watersheds 

Impairment Applicable Segment – 
Water Type Detail 

303(d) List 
Category 

Year First 
Listed 

TMDL 
Approval 

Date 
Phosphorus, Total Rocky Gorge Dam - Impoundments 4a 1998 11/24/2008 
Phosphorus, Total Brighton Dam - Impoundments 4a 1998 11/24/2008 
Sedimentation/ 
siltation Brighton Dam - Impoundments 4a 1998 11/24/2008 

Temperature Brighton Dam - Non-tidal Segment(s) 5 2014 TBD 
Temperature Brighton Dam - Non-tidal Segment(s) 5 2014 TBD 
Total Suspended 
Solids (TSS) 

Rocky Gorge Dam - 1st thru 4th order 
streams 5 2018 TBD 

Final approved TMDLs within Montgomery County with a SW-WLA, shown in bold text 
Category 4a: Impaired waters with a TMDL or other reduction measure in place 
Category 5: Impaired waters in need of a TMDL 
Source: Maryland’s Final Integrated Report of Surface Water Quality (MDE, 2022b)  

https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
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2.1.3 Biological Impairment 

Montgomery County’s streams are home to a diverse community of plants and animals including 
hundreds of species of stream bugs, over 60 species of fish, almost 60 species of reptiles and amphibians, 
nine species of crayfish, and more than ten species of freshwater mussels (Montgomery County, 2022a). 
All of these unique animals live together forming the stream ecosystems throughout Montgomery County. 
Montgomery County DEP has been performing biological monitoring in the subject watersheds since 1994 
using a variety of methods. As part of the County’s watershed monitoring efforts, the Rocky Gorge and 
Triadelphia Reservoir watersheds are divided into three (3) subwatersheds: Hawlings River (HW), Lower 
Patuxent River (LX), and Upper Patuxent (UP). DEP has compiled a comprehensive data set of habitat, 
benthic macroinvertebrate, and fish data spanning from 1994 through 2021, which contains a mix of both 
randomly selected site locations and sites targeted at a location for a specific monitoring purpose.  While 
the extensive data set is generally comparable to data collected by the Maryland Biological Stream Survey 
(MBSS), there are some differences, which should be acknowledged: 
 

• Benthic samples collected before 2002 were collected with a kick seine. Starting in 2002 DEP 
began using D-nets to match MBSS field protocols (Kazyak, 2001; Stranko et al., 2007). 

• Benthic subsamples from 2002 through 2015 were subsampled to 200 organisms. Starting in 2016 
DEP began following MBSS laboratory sorting protocols (Boward and Friedman, 2011) and 
subsampled to 120 organisms. 

• Prior to 2016, organisms in the family Chironomidae were not identified past the family level.  In 
2016 DEP began following MBSS laboratory identification protocols (Boward and Friedman, 2011) 
and Chironomids were identified to genus level. 

• Site selection varies 
o Many samples were targeted to monitor specific impacts.  
o Some were randomly selected from a targeted stream reach.  
o Others were stratified by stream order and randomly selected in the Montgomery County 

Tributaries. 
• Most of the randomly selected sites and nearly all the targeted sites were revisited over time for 

trend analysis. 
• From 2010-2016, first order sites were not sampled in summer for fish. 
• From 2016-current, sites with drainage areas smaller than 0.5 square miles are not sampled in the 

summer for fish. 
 
DEP has also developed a Benthic Index of Biotic Integrity (BIBI) specifically for Montgomery County 
streams, that differs slightly from the MBSS BIBI for the piedmont physiographic region.  There are a total 
of eight metrics comprising measures of biological structure and function; each metric is scored either as 
a one (1), three (3), or five (5). The highest possible final score is 40.  
 
Benthic Macroinvertebrates IBI Metrics 

• Taxa richness (Total number of taxa) 
• Biotic index 
• Ratio of scrapers (Scrapers divided by (scrapers + filter feeding collectors)) 
• Proportion of Hydropsyche sp. & Cheumatopsyche sp. 
• Proportion of dominant taxa 
• Total number of Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa 
• Proportion of EPT individuals 
• Proportion of shredders 
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 To determine a narrative based on a final metric score, the following criteria are used (Table 2-3). These 
criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-3. BIBI scoring criteria. 

Score Narrative 
> or = 36 Excellent 

26-35 Good 
17-25 Fair 
< 17  Poor 

 
DEP has developed a Fish Index of Biotic Integrity (FIBI) specifically for Montgomery County streams, that 
differs slightly from the MBSS FIBI for the piedmont physiographic region.  There are a total of nine metrics 
comprising measures of biological structure and function; each metric is scored either as a one (1), three 
(3), or five (5). The metric scores are summed then averaged across all nine metrics, resulting in an overall 
score ranging from 1.0 to 5.0.  
 
Fish IBI Metrics 

• Total number of fish species 
• Number of riffle benthic insectivorous individuals 
• Number of minnow species (Cyprinidae) 
• Number of intolerant species 
• Proportion of tolerant individuals 
• Proportion of individuals as omnivores/generalists 
• Proportion of individuals as pioneering species 
• Total number of individuals (excluding tolerant sp.) 
• Proportion with disease/anomalies 

  
To determine a narrative based on a final metric score, the following criteria shown in Table 2-4 are 
applied. These criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-4. FIBI scoring criteria. 

Score Narrative 
> or = 4.6 Excellent 
3.4 - 4.3 Good 
2.3 -3.2 Fair 
< 2.3  Poor 

 
 

Physical habitat data are collected using a modified EPA Rapid Bioassessment Protocol (RBP; Barbour et 
al., 1999) for riffle/run prevalent streams.  The following parameters were assessed during both spring 
(benthic macroinvertebrates) and summer (fish) sampling events:  

• Instream Cover (fish) 
• Epifaunal Substrate 
• Embeddedness 
• Channel Alteration 
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• Sediment Deposition 
• Frequency of Riffles 
• Channel Flow Status 
• Bank Vegetative Protection 
• Bank Stability 
• Riparian Vegetative Zone Width 

 
Biological Monitoring Results  

Results of the benthic macroinvertebrate sampling from 2016 through 2021 by subwatershed are listed 
below in Table 2-5.  BIBI narrative condition ratings for individual sampling locations are shown in Figure 
2-1. Data collected prior to 2016 were omitted from this analysis since the laboratory processing methods 
did not follow MBSS protocols, and therefore, may not be directly comparable. Additionally, results from 
the more recent sampling events should provide the best characterization of the current conditions. It 
should also be noted that the percentages shown in Table 2-5 are based on the number of samples 
collected during this time period rather than the percentage of sites throughout each subwatershed.  This 
is primarily due to the dataset being comprised of a mix of targeted and random sites, as well as routine 
monitoring sites with repeat samples, which are not necessarily representative of the entire 
subwatershed. None of the subwatersheds received a rating of ‘Poor.’  Hawlings River had the largest 
proportion of samples rated as ‘Fair’ at 56% with 44% rated as ‘Good’.  Upper Patuxent also had 19% rated 
as ‘Fair’ with 25% rated as ‘Good’.  Lower Patuxent River had half of its samples rated as ‘Good’ and the 
other half rated as ‘Excellent.’ The only other subwatershed that received ‘Excellent’ ratings was the 
Upper Patuxent at 56%. 
 
Table 2-5. Benthic macroinvertebrate sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
BIBI Narrative Ratings 

Excellent Good Fair Poor 
Hawlings River 

(n=8) 0% 44% 56% 0% 

Lower Patuxent 
River (n=8) 50% 50% 0% 0% 

Upper Patuxent 
(n=13) 56% 25% 19% 0% 

 
Results of the fish sampling from 2016 through 2021 by subwatershed are listed below in Table 2-6.  FIBI 
narrative condition ratings for individual sampling locations are shown in Figure 2-2. It should also be 
noted that the percentages shown in Table 2-6 are based on the number of samples collected during this 
time period rather than the percentage of sites throughout each subwatershed.  This is primarily due to 
the dataset being comprised of a mix of targeted and random sites, as well as routine monitoring sites 
with repeat samples, which are not necessarily representative of the entire subwatershed.  Both Hawlings 
River and Upper Patuxent received no ratings in the ‘Poor’ category. Lower Patuxent River had the largest 
proportion of samples rated as ‘Poor’ at 25%, and an additional 25% rated as ‘Fair’. Hawlings River had 
the greatest proportion of ratings in the “Excellent’ category with 50%, while Upper Patuxent received 
22% and Lower Patuxent received 0%. 
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Table 2-6. Fish sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
FIBI Narrative Ratings 

Excellent Good Fair Poor 
Hawlings River 

(n=6) 50% 33% 17% 0% 

Lower Patuxent 
River (n=3) 0% 50% 25% 25% 

Upper Patuxent 
(N=9) 22% 78% 0% 0% 

 
Physical Habitat Assessments 

Results of the physical habitat assessments from 2016 through 2021 by subwatershed are listed below in 
Table 2-7 through Table 2-10.  RBP habitat assessment narrative condition ratings for individual sampling 
locations are shown in Figure 2-3.  The following parameters were determined to be the most applicable 
to representing potential impacts from sediment and nutrient impairments; instream cover, epifaunal 
substrate, embeddedness, and sediment deposition, and are therefore the focus of the analysis. 
 
For instream habitat, Lower Patuxent River had the largest proportion of records rated as ‘Poor’ at 8%, 
and an additional 61% rated as ‘Marginal’ (Table 2-7). Both Hawlings River and Upper Patuxent did not 
have any samples in the ‘Poor’ category, but 25% and 45% ratings of ‘Marginal’, respectively. 
 
Table 2-7. Physical habitat assessment results for Instream Habitat from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Instream Cover Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Hawlings River 

(n=6) 0% 75% 25% 0% 

Lower Patuxent 
River (n=8) 0% 31% 61% 8% 

Upper Patuxent 
(n=13) 0% 55% 45% 0% 

 
For epifaunal substrate, there were no ‘Poor’ records for any of the subwatersheds (Table 2-8). Lower 
Patuxent River had the largest proportion of records rated as ‘Marginal’ at 54%, and an additional 31% 
rated as ‘Suboptimal.’ In Hawlings River, 50% of records were rated ‘Marginal’, while the remaining 50% 
were rated ‘Suboptimal’.  In Upper Patuxent, 50% of records were rated as ‘Marginal’ and an additional 
45% rated as ‘Suboptimal.’  
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Table 2-8. Physical habitat assessment results for Epifaunal Substrate from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Epifaunal Substrate Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Hawlings River 

(n=6) 0% 50% 50% 0% 

Lower Patuxent 
River (n=8) 15% 31% 54% 0% 

Upper Patuxent 
(n=13) 5% 45% 50% 0% 

 
No ‘Poor’ records were received for any of the subwatersheds for embeddedness (Table 2-9). Hawlings 
river received the largest proportion of records rated as ‘Marginal’ at 42% with an additional 58% rated 
as ‘Suboptimal.’ Lower Patuxent River received 31% rated as ‘Marginal’ and an additional 61% as 
‘Suboptimal.’ Upper Patuxent only received 23% of records as ‘Marginal’ with an additional 73% rated as 
‘Suboptimal.’ 
 
Table 2-9. Physical habitat assessment results for Embeddedness from 2016 - 2021 by percentage of data records. 

Subwatershed 
Embeddedness Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Hawlings River 

(n=6) 0% 58% 42% 0% 

Lower Patuxent 
River (n=8) 8% 61% 31% 0% 

Upper Patuxent 
(n=13) 4% 73% 23% 0% 

 
Lower Patuxent River had the largest proportion of records rated as ‘Poor’ at 15% for sediment deposition, 
and an additional 77% rated as ‘Marginal’ (Table 2-10).  Upper Patuxent had 9% of records rated ‘Poor’ 
and 77% were rated ‘Marginal. Hawlings River had 0% of records rated as ‘Poor’ and 92% as rated 
‘Marginal’.  
 
Table 2-10. Physical habitat assessment results for Sediment Deposition from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Sediment Deposition Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Hawlings River 

(n=6) 0% 8% 92% 0% 

Lower Patuxent 
River (n=8) 0% 8% 77% 15% 

Upper Patuxent 
(n=13) 0% 14% 77% 9% 
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Conclusions 

Minor biological and moderate physical habitat impairments are generally widespread throughout the 
Rocky Gorge and Triadelphia Reservoir subwatersheds with some areas of lesser impairment in the 
Triadelphia Reservoir subwatersheds. Differences between BIBI and FIBI narrative conditions for many 
sites make it difficult to inform a targeted implementation approach using biological data.  For instance, 
benthic sampling at a given site may yield BIBI ratings of ‘Poor’ or ‘Fair’, while fish sampling may yield FIBI 
ratings of ‘Good’ or ‘Excellent’, and vice versa.  Physical habitat data suggest sediment deposition impact 
a majority of sites in the Rocky Gorge/Triadelphia Reservoir drainages with subwatershed averages 
ranging from 77% to 92% of sites in the ‘marginal’ category.    
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Figure 2-1. Benthic Macroinvertebrate Sampling Results from 2016 – 2021. 
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Figure 2-2. Fish Sampling Results from 2016 – 2021. 
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Figure 2-3. RBP Habitat Assessment Results from 2016 – 2021. 
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2.2 Sources 
The major sources of phosphorus in the Montgomery County portion of the Rocky Gorge Reservoir and 
Triadelphia Reservoir watersheds include stormwater runoff, subsurface drainage, land surface erosion, 
in-stream bank erosion and scour, and municipal point sources (MDE, 2008).  
 

2.2.1 Land Use/Land Cover 

The type and density of various land uses can have a dramatic effect on water quality and stream habitat.  
Forested areas slow stormwater flow and allow water to gradually seep into soils and drain into streams. 
Vegetation and soils bind nutrients and pollutants found within stormwater—improving water quality as 
it infiltrates the ground.  Developed areas, with a high percentage of impervious surfaces (buildings, paved 
roads, parking lots, etc.), increase the volume and/or flow of stormwater compared to forested areas with 
good vegetation—increasing the amount of pollutants entering streams.  Increased stormflow affects 
stream habitat negatively by increasing bank erosion and decreasing instream and riparian habitat.  
Agricultural land, if managed incorrectly, can also impair streams with increases in nutrients, sediment, 
and bacteria. 
 
2013/2014 land use/land cover data from the Chesapeake Conservancy (CCLU) was used to characterize 
the watershed and identify likely sources of nutrient and sediment loads in the watershed, as well as help 
determine where BMPs may be needed (Figure 2-4). The CCLU data is a high resolution (one-meter) land 
use/land cover dataset developed from aerial photography and LiDAR elevation data. The CCLU data is 
used in the load calculations of the CBP WM P6 and the TIPP model and for consistency is used here to 
describe the watershed land use conditions.  
 
Land use/land cover data for the Montgomery County portion of the Rocky Gorge Reservoir and 
Triadelphia Reservoir watersheds are presented in Table 2-11. In the Rocky Gorge Reservoir, tree canopy 
(forest, tree canopy over turf, and tree canopy over impervious) accounts for half (50.1%) of the land use 
in the watershed, followed by agriculture and turf grass. In the Triadelphia Reservoir, tree canopy 
accounts for almost half (44.9%) of the land use in the watershed, followed by agriculture and turf grass. 
In both watersheds, non-road impervious surfaces account for less than 5% of the watershed areas, while 
impervious roads account for less than 2% of the watersheds. 
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Table 2-11. Land Use / Land Cover, Chesapeake Conservancy 2013/2014 Dataset, Montgomery County Portion of 
the Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds 

*Fractional Turf (small) contains 70% turf grass and 30% mixed open. Fractional Turf (medium) contains 50% turf 
grass and 50% mixed open. Fractional Turf (large) contains 30% turf grass, 60% mixed open, 10% agriculture. 
Fractional Impervious contains 30% impervious and 70% mixed open. 
 

2.2.2 Impervious Surfaces 

Impervious surfaces concentrate stormwater runoff, accelerate flow rates and direct stormwater to 
receiving streams, where it can cause stream erosion and habitat degradation. Runoff from impervious 
surfaces picks up and washes off pollutants and tends to have higher pollutant concentrations than runoff 
generated from pervious areas. In general, undeveloped watersheds with small amounts of impervious 
cover are more likely to have better water quality in local streams than urbanized watersheds with greater 
amounts of impervious cover. Impervious cover is a primary factor when determining pollutant 
characteristics and loadings in stormwater runoff. 
 
The degree of imperviousness in a watershed also affects aquatic life.  There is a strong relationship 
between watershed impervious cover and the decline of a suite of stream health indicators. As 
imperviousness increases, the potential stream quality decreases with most research suggesting that 
stream quality begins to decline at or around 10 percent imperviousness (Schueler, 1994; CWP, 2003). 
However, there is considerable variability in the response of stream indicators to impervious cover 
observed from 5 to 20 percent imperviousness due to historical effects, watershed management, riparian 
width and vegetative protection, co-occurrence of stressors, and natural biological variation. Because of 
this variability, one cannot conclude that streams draining low impervious cover will automatically have 
good habitat conditions and high-quality aquatic life.   
 
Impervious surfaces make up 7.9% of the Rocky Gorge Reservoir watershed and 3.6% of the Triadelphia 
Reservoir (Figure 2-5). Impervious surface coverage is generally lowest in the northeastern portion of the 
watersheds adjacent to the Patuxent River and reservoirs and highest around Damascus, Olney, and 
Burtonsville.

Land Use / Land Cover 
Category 

Rocky Gorge Reservoir Triadelphia Reservoir 

Acres % of 
Watershed Acres % of 

Watershed 
Impervious Road  309.4  1.2%  68.0  0.5% 
Impervious Non-Road  1,097.2  4.3%  276.5  2.1% 
Tree Canopy over Impervious  457.9  1.8%  99.3  0.7% 
Tree Canopy over Turf  2,570.3  10.0%  535.4  4.0% 
Turf Grass  3,057.9  11.9%  1,030.6  7.8% 
Fractional Turf*  2,385.7  9.3%  1,531.9  11.6% 
Fractional Impervious*  11.4  0.0%  0.2  0.0% 
Mixed Open  774.1  3.0%  303.1  2.3% 
Forest  9,876.1  38.3%  5,325.4  40.2% 
Floodplain Wetland  376.9  1.5%  124.3  0.9% 
Other Wetlands  305.9  1.2%  184.6  1.4% 
Water  592.3  2.3%  59.3  0.4% 
Agriculture  3,965.4  15.4%  3,706.6  28.0% 

Total 25,780.5 100% 13,245.2 100% 
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Figure 2-4. Chesapeake Conservancy Land Use/ Land Cover (2013/2014 conditions) of the Montgomery County 
Portion of the Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds 
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Figure 2-5. Impervious Cover (2020 conditions) of the Rocky Gorge Reservoir and Triadelphia Reservoir 
Watersheds (Montgomery County, 2022b) 
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2.3 Anticipated Growth 
Future urban sector growth and the anticipated increase in urban loads that may result are expected to 
be controlled by two elements: stormwater management to the maximum extent practicable (MEP) that 
is required with new development and anticipated “Accounting for Growth” policies. This implementation 
plan is developed to treat the reduction required from the initial baseline year load, calibrated to the 
current Bay model. Based on guidance from MDE, TMDL restoration planning should focus on the 
untreated and undertreated areas associated with the urban footprint at the time of the TMDL baseline 
(MDE, 2014). Future load and loads potentially added to the urban sector since the baseline year to 
present, are not accounted for here as they are addressed under other programs described below. 
 

2.3.1 Plans for Future Growth 

The Thrive Montgomery 2050 Planning, Housing, and Economic Development Committee Draft plan 
(Montgomery County, 2021) was passed by the Montgomery County Council in October 2022. The 30-
year plan is the County’s update to their general plan and provides a framework for future plans and 
development to achieve economic competitiveness, racial and social equity, and environmental 
sustainability. The plan has an emphasis on focusing growth in targeted areas, emphasizing walking, 
biking, and transit, and protecting areas outside target growth areas such as the Agricultural Reserve and 
parks. The Agricultural Reserve is a designated land use zone that was created in 1980 by the Montgomery 
County Council to preserve 93,000 acres of farmland and rural space in the northwestern part of the 
county. There are 8,669 acres of agricultural reserve lands Rocky Gorge Reservoir watershed, making up 
33.5% of the total area. The Triadelphia Reservoir watershed has 9,627 acres which covers 72.7% of the 
land area in the watershed.  
 
The Thrive Montgomery plan states that “Montgomery County is growing more slowly than in past 
decades, but our population is still projected by the Metropolitan Washington Council of Governments to 
increase by about 200,000 people over the next 30 years.” It goes on to state that 85% of the County’s 
land is already developed, and there is little land left to accommodate this projected growth since a 
significant portion of the County’s land is either protected within the Agricultural Reserve or under the 
stewardship of the Parks Department. Compact, corridor-focused growth will make development more 
environmentally sustainable, limiting the footprint of development, and encouraging walking, biking, and 
public transit use.  
 
The emphasis on compact growth within the Thrive Montgomery plan will result in redevelopment of 
areas developed prior to new stormwater requirements, which should result in increased stormwater 
management of previously uncontrolled impervious areas. Montgomery County requires redevelopment 
to meet the same stormwater management standard as new development, which exceeds state 
requirements. Redevelopment in areas of high impervious surface cover should slow the increase of 
impervious surface coverage across the County. Compact growth should also reduce development 
pressure on rural and natural areas (Montgomery County, 2021).   
 

2.3.2 Offsetting Nutrient and Sediment Loads from Future Growth 

Despite intentional and compact growth and development in the County, pollutant loading from urban 
stormwater sources is still expected to increase as the population grows. It is anticipated that new 
development will make use of environmentally sensitive design (ESD) stormwater treatment to the 
maximum extent practicable (MEP) in accordance with MDE’s Stormwater Regulations. 
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Maryland’s 2007 Stormwater Management Act went into effect in October of 2007, with resulting changes 
to COMAR and the 2000 Maryland Stormwater Design Manual in May of 2009. County law implementing 
the state regulations went into effect in August of 2010. The most significant changes relative to 
watershed planning are in regard to the implementation of ESD. The 2007 Act defines ESD as “using small-
scale stormwater management practices, nonstructural techniques, and better site planning to mimic 
natural hydrologic runoff characteristics and minimize the impact of land development on water 
resources.”  
 
In addition to the 2007 Stormwater Management Act, the following programs mitigate pollutant loading 
impacts from new development: 1991 Forest Conservation Act, 1997 Priority Funding Areas Act, 2009 
Smart, Green & Growing Planning Legislation, 2010 Sustainable Communities Act, 2011 Best Available 
Technology Regulation, and the 2012 Sustainable Growth & Agricultural Preservation Act. Part VI Special 
Programmatic Conditions of Montgomery County’s 2021 NPDES MS4 permit states that “any additional 
loads will be offset through Maryland’s Aligning for Growth policies and procedures as articulated through 
Chesapeake Bay milestone achievement” (MDE, 2021a).  
 
Anticipated “Accounting for Growth” policies will help address any residual load (TN: 50%, TP: 40%, TSS: 
10%, and bacteria: 30%) that may potentially be uncontrolled by development-based stormwater 
controls. As required by the State’s Watershed Implementation Plan (Bay Restoration Plan), Maryland is 
developing an Accounting for Growth (AFG) policy that will address the expected increase in the State’s 
pollution load from increases in population growth and new development. While not currently a fully 
formed policy, the State’s plan, as of the Final Report of the Workgroup on Accounting for Growth in 
Maryland (August 2013) focuses on two elements: 1) the strategic allotment of nutrient loads to large 
wastewater treatment plants, upgraded to the best available technology; and 2) the requirement that all 
other new loads must be offset by securing pollution credits. Maryland’s Phase III WIP (MDE, 2019) 
describes the states approach to accounting for growth as follows: 
 

“Because Maryland does not have regulations in place to offset increased loads from new 
sector growth, the State currently offsets loads through accelerated pollution reductions 
in the wastewater and agricultural sectors. Additionally, Maryland has land conservation, 
preservation, and growth management programs that limit growth impacts to the natural 
environment. To sustain Chesapeake Bay restoration and accommodate projected 
growth, Maryland needs to implement an adaptive growth policy through the 
accountability and adaptive management framework. This framework must regularly 
revisit sector-loading trends and provide sufficient offsets to stay under the State’s 
pollution reduction targets.” 

 
3 Best Management Practices 
Best management practices (BMPs) include both structural practices and programmatic practices that 
provide management and, in some cases, restoration of water quality and natural resources. The BMPs in 
this plan are either already implemented or are planned for implementation to achieve and maintain the 
Rocky Gorge and Triadelphia Reservoir phosphorus local TMDL reductions. This section describes the 
types of BMPs being implemented in the watershed. Load reductions that result from these measures are 
discussed in Section 4.  
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3.1 BMP Definitions and Treatment 
This section briefly describes each practice and includes a summary of the nutrient and sediment 
reductions achieved with each type. Associated BMP names used in the TIPP are included in italics.  
 
The recommended BMP practices are approved by MDE, described in the 2021 MS4 Accounting Guidance 
(MDE, 2021b) and included as BMPs in the TIPP tool. Exceptions to this are dry ponds which include dry 
detention ponds and dry extended detention ponds. These practices are no longer considered for future 
implementation; however, there are many existing facilities that are still actively managing runoff 
throughout the County. Dry ponds are often cost-effective opportunities for retrofit to provide water 
quality treatment so they are described here as well. The practices include: 
 
Stormwater BMPs 

• Bioretention — An excavated pit backfilled with engineered media, topsoil, mulch, and 
vegetation. These are planting areas installed in shallow basins in which the storm water runoff is 
temporarily ponded and then treated by filtering through the bed components, and through 
biological and biochemical reactions within the soil matrix and around the root zones of the 
plants. Bioretention includes an underdrain. Rain gardens function similar to, and therefore are 
modeled as bioretentions. However, rain gardens do not include an underdrain. BMP Short 
Name(s) used in the TIPP = BioRetNoUdAB / BioRetUdAB / BioRetUdCD 

• Bioswales — An open channel conveyance that functions similarly to bioretention. Unlike other 
open channel designs, there is additional treatment through filter media and infiltration into the 
soil. BMP Short Name(s) used in the TIPP = Bioswale 

• Dry Detention Ponds – Depressions or basins created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow, primarily providing quantity 
control. These devices are designed to improve quality of stormwater using features such as swirl 
concentrators, grit chambers, oil barriers, baffles, micropools, and absorbent pads to remove 
sediments, nutrients, metals, organic chemicals, or oil and grease from urban runoff. BMP Short 
Name(s) used in the TIPP = Dryponds 

• Dry Extended Detention Ponds – Depressions created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow or groundwater infiltration 
following storms. They are similar in construction and function to dry detention basins, except 
that the duration of detention of stormwater is designed to be longer, allowing additional wet 
sedimentation to improve treatment effectiveness. BMP Short Name(s) used in the TIPP = 
ExtDryPonds 

• Green Roof – Green roofs are alternative surfaces that replace conventional construction 
materials and include a protective cover of planting media and vegetation, reducing impervious 
cover and more closely mimicking natural hydrology. “Extensive” green roof is a lightweight 
system where the media layer is between two and six inches thick and is limited to low-growing 
herbaceous plants. “Intensive” green roofs have thicker soil layers and are capable of supporting 
trees and shrubs. Modeled in the TIPP as Runoff Reduction (RR).  

• Impervious Disconnection – Disconnecting existing impervious area runoff from stormwater 
drainage systems such as directing rooftops and/or on-lot impervious surfaces to pervious areas 
with amended soils.  Modeled in the TIPP as Runoff Reduction (RR). 

• Infiltration — A depression or trench to form a shallow basin where sediment is trapped and 
stormwater infiltrates into the soil. No underdrains are associated with infiltration basins and 
trenches, because by definition these systems provide complete infiltration. Design specifications 
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require infiltration basins and trenches to be built in good (A and B) soil types; they are not 
constructed on poorly draining soils, such as C and D soil types. Dry wells, infiltration basins, 
infiltration trenches, and landscaped infiltration are all examples of this practice type. BMP Short 
Name(s) used in the TIPP = Infiltration / InfiltWithSV 

• Permeable Pavement - Pavement or pavers that reduce runoff volume and treat water quality 
through both infiltration and filtration mechanisms.  Water filters through open voids in the 
pavement surface to a washed gravel subsurface storage reservoir, where it is then slowly 
infiltrated into the underlying soils or exits via an underdrain. BMP Short Name(s) used in the TIPP 
= PermPavNoSVNoUdAB / PermPavNoSVUdAB / PermPavNoSVUdCD / PermPavSVNoUdAB / 
PermPavSVUdAB / PermPavSVUdCD 

• Rainwater Harvesting – Rainwater harvesting practices intercept and store rainfall for future use. 
The capture and re-use of rainwater promotes conservation, as well as reduces runoff volumes 
and the discharge of pollutants downstream. Rainwater harvesting includes rain barrels and larger 
storage tanks or cisterns. Modeled in the TIPP as Runoff Reduction (RR). 

• Sheetflow to Conservation – Directing stormwater runoff from developed land to adjacent 
natural planted areas where it can soak into or filter over the ground. Modeled in the TIPP as 
Runoff Reduction (RR). 

• Urban Filtering - Practices that capture and temporarily store runoff and pass it through a filter 
bed of either sand or an organic media. There are various sand filter designs, such as above 
ground, below ground, perimeter, etc.  An organic media filter uses another medium besides sand 
to enhance pollutant removal for many compounds due to the increased cation exchange capacity 
achieved by increasing the organic matter. These systems require yearly inspection and 
maintenance to receive pollutant reduction credit. BMP Short Name(s) used in the TIPP = Filter / 
UrbFilterRR / UrbFilterST 

• Vegetated Open Channels - Open channels are practices that convey stormwater runoff and 
provide treatment as the water is conveyed and include bioswales.  Runoff passes through either 
vegetation in the channel, subsoil matrix, and/or is infiltrated into the underlying soils. BMP Short 
Name(s) used in the TIPP = VegOpChanNoUdAB / VegOpChanNoUdCD 

• Wet ponds or wetlands — A water impoundment structure that intercepts stormwater runoff 
then releases it at a specified flow rate. These structures retain a permanent pool and usually 
have retention times sufficient to allow settlement of some portion of the intercepted sediments 
and attached pollutants. Until 2002 in Maryland, these practices were generally designed to meet 
water quantity, not water quality objectives. Wet ponds and wetlands are now designed for both 
water quantity and quality objectives; nitrogen reduction is minimal, but phosphorus and 
sediment are reduced. BMP Short Name(s) used in the TIPP = WetPondWetland 

• Stormwater Conversions – Stormwater conversions, or retrofits, may include converting dry 
ponds, dry extended detention ponds, or wet extended detention ponds into wet pond structures, 
wetlands, or infiltration basins. Load reductions are calculated in the TIPP for both the prior BMP 
type, as a negative reduction, and the retrofit BMP type to calculate the net reductions from 
conversion of the facility (i.e., additional treatment). This is the suggested approach by MDE to 
prevent double counting reductions from retrofits.  

Land Use Conversion BMPs 

• Impervious Surface Reduction - Reducing impervious surfaces by direct removal to promote 
infiltration and percolation of runoff storm water. Land Use Conversion(s) in TIPP = Converting 
from Aggregate Impervious to Turf / Converting from Aggregate Impervious to Forest 
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• Forest Planting – Urban forest planting is planting trees on urban pervious areas at a density that 
would produce a forest-like condition over time.  The planting area must be at least 0.5 contiguous 
acres and have a survival rate of 100 trees planted per acre. At least 50% of the trees should have 
a 2-inch diameter or greater, or a 1-inch caliper at the time of planting. Land Use Conversion in 
TIPP = Converting from Turf to Forest 

• Riparian Forest Planting – Riparian forest buffers are planted adjacent to a stream, with a 
recommended buffer of 100 feet and a 35-foot minimum width required. Land Use Conversion in 
TIPP = Converting from Turf to Forest with Buffer 

• Urban Tree Canopy Planting - Urban tree canopy planting is the conversion of pervious turf to 
tree canopy over turf. The understory remains managed (regularly mowed and/or fertilized). 
Survival rate is assumed to be 100% and trees are not required to be planted in a contiguous area. 
Land Use Conversion in TIPP = Converting from Turf to Tree Canopy over Turf 

• Street Trees – Street trees are any tree planting that occurs over an impervious surface (e.g., trees 
planted in sidewalk boxes on a roadside curb). Survival rate is assumed to be 100% and trees are 
not required to be planted in a contiguous area.  Land Use Conversion in TIPP = Converting from 
Aggregate Impervious to Tree Canopy over Aggregate Impervious  

• Conservation Landscaping – Conservation landscaping refers to areas of managed turf that are 
converted into perennial meadows using species that are native to the Chesapeake Bay region. 
Land Use Conversion in TIPP = Converting from Turf to Mixed Open 

Alternative BMPs 

• Stream Restoration – Stream restoration in urban areas is used to restore the urban stream 
ecosystem by restoring the natural hydrology and function of a stream, helping to improve habitat 
and water quality conditions in degraded streams. Load reductions calculated in the TIPP using 
the default rate will be replaced with individual site-specific values once protocol information is 
available. Details on the protocols can be found in the Consensus Recommendations for Improving 
the Application of the Prevented Sediment Protocol for Urban Stream Restoration Projects Built 
for Pollutant Removal Credit (Wood, 2020) and Consensus Recommendations to Improve Protocols 
2 and 3 for Defining Stream Restoration Pollutant Removal Credits (Wood and Schueler, 2020). 

• Outfall Stabilization – Per the report Recommendations for Crediting Outfall and Gully 
Stabilization Projects in the Chesapeake Bay Watershed (Hanson et. al, 2019), outfall stabilization 
projects are an engineering approach to design a stable channel to dissipate energy that extends 
from the upland source to the stream channel. Load reductions from outfall stabilization projects 
are creditable only if Protocol 5 is applied.  

• Street Sweeping — Street sweeping is an annual practice that must be tracked and reported each 
year to receive load reduction credit. Per the MDE 2021 MS4 Accounting Guidance (MDE, 2021b), 
MS4 jurisdictions may generate varying load reduction credit based on a range of sweeping 
schedules and type of sweeper used.  

• Storm Drain Cleaning – Storm drain cleaning includes direct removal of sediments from the catch 
basin of the storm drain system. Storm drain cleaning is an annual practice that must be tracked 
and reported each year to receive load reduction credit. Per the MDE 2021 MS4 Accounting 
Guidance (MDE, 2021b), load reduction credit is available when the mass of nutrient-rich catch 
basin sediments is measured and physically removed from the storm drain system. Load 
reductions vary based on the material removed: organic or inorganic. At this time, the County is 
not weighing organic and inorganic material separately; so, an assumption of the percentage of 
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organic and inorganic material is being used to support the modeling calculations. Predominant 
material type will be visually determined in the future.  

• Maryland Urban Nutrient Management – Nutrient Management Maryland Commercial 
Applicators and Do It Yourself BMPs credit nitrogen reductions to urban lawns based upon 
Maryland legislation and regulations related to TN fertilizer content and application (CBP, 2020). 
Urban Nutrient Management BMPs also receive TP credit if implemented after 2014 when the 
Fertilizer Act was passed (MDE, 2021c). The Urban Nutrient Management data comes from a 
statewide number of acres given to MDE by Maryland Department of Agriculture. These acres are 
distributed by the CBP WM P6 to County/watershed implementation levels.  

The associated reduction efficiency percentages by BMP (short name and full names included) are 
presented in Appendix A. All BMP nutrient and sediment efficiencies are consistent with the MDE 2021 
MS4 Accounting Guidance document (MDE, 2021b). 

3.2 BMP Database 
The County relies on geographic information system (GIS) databases and other data sources to spatially 
locate projects and manage tables of data related to projects. Features are tracked spatially with records 
of the necessary treatment values, statuses, built dates, BMP information, and planning information 
needed for reporting and modeling. These datasets generate the input data that are used to measure 
progress towards TMDL reduction targets. Regular review and upkeep of the data is imperative to this 
process. The growth and development of this spatial database is a critical component of the reporting and 
tracking capability of the County.  
 
The County’s MS4 geographic data and related datasets were recently transitioned to MDE’s NPDES 
geodatabase and initial modeling was performed concurrent with the geodatabase redesign effort. The 
County will continue to manage the geodatabase, make updates when necessary, and link consolidated 
BMP data from the various geodatabase tables to output formats for modeling.  
 
3.3 Implementation Status and Planning Tiers 
The County tracks implementation status against restoration and TMDL goals. Status is based on progress 
in planning, design, and construction of structural, ESD, and alternative BMPs. As described in Section 3.2, 
the information for these BMPs is stored in a database with the project development status identified as 
Complete, Under Construction, In Design, Planned, Potential, or To Be Determined (TBD) for each BMP. 
Unit treatment (e.g., impervious and turf acres, acres converted, linear feet) for each type of BMP is 
grouped based on project status and built date and entered into the TIPP. This allows the County to assess 
pollutant reduction progress in near real time and plan BMPs needed to meet the remaining reduction 
goal. Modeling in the TIPP is described in Section 4.1. Definitions of the project statuses are provided 
below.  
 

• Complete: Projects that have completed construction and include a built or install date 
• Under Construction: Projects that have completed the design phase and are currently under 

construction; these projects do not yet have a built date 
• In Design: Projects that are currently in design and have not started construction; these projects 

do not yet have a built date 
• Planned: Projects included in the County’s Capital Improvement Projects (CIP) database but with 

no open task order at this time 
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• Potential: Placeholders for projects that will be implemented through upcoming Design-Build and 
Pay for Performance contracts  

• To Be Determined (TBD): Project opportunities from past watershed assessments that are: in the 
stormwater management (SWM)/Stream Restoration suitable area (Medium and High), within 
the MS4 permit area (for SWM), and outside of the treated area (for SWM). Additional 
hypothetical projects needed to hit the TMDL target are also included in this category.  

 
4 Expected Load Reductions 
Current and future BMP implementation and associated load reductions are presented below in sections 
4.2 and 4.3, respectively. Refer to Section 4.1 for a detailed description of the modeling approach used 
and how the County’s analyses and methods are comparable with MDE’s TMDL analyses.  
 
4.1 Modeling Approach 
The original Patuxent Watershed Implementation Plan (Biohabitats, 2014) used the Watershed Treatment 
Model (WTM) to estimate phosphorus and sediment sources and treatment options for the Rocky Gorge 
Reservoir and Triadelphia Reservoir watersheds. In 2021, MDE released their TMDL TIPP tool (MDE, 
2021c). As noted in Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily 
Load) Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs), “MDE 
requires jurisdictions to use this tool for consistency among load reduction calculation methodologies and 
ease of reporting progress” (MDE, 2022c). The TIPP spreadsheet tool was developed by MDE’s Water and 
Science Administration to simplify the load estimating and planning process. The spreadsheet tool 
estimates load reductions at various points in the watershed planning process, allowing users to assess 
current progress and future BMP implementation. Land use specific loading rates are multiplied by an 
amount, which may be acres or systems depending on the load source, to calculate loads coming off the 
land. The land use loading rates used in this spreadsheet are Chesapeake Bay Phase 6 CAST-2017d 
Watershed Model No Action (No BMP) scenario loading rates aggregated at the 8-digit watershed scale 
by county and include STB loads determined by a variation of the method used to determine STB load in 
the MDE 2021 MS4 Accounting Guidance document (MDE 2021b). These loads account for inconsistencies 
in load distribution between the Phase 5 and 6 model. Nitrogen, phosphorus, and sediment loading rates 
as of the April 2022 version of the TIPP are included in Appendix A.  
 
The TIPP spreadsheet tool estimates load reductions for Total Nitrogen (TN), TP, and TSS at two different 
scales: Edge-of-Stream (EOS) and Edge-of-Tide (EOT). EOS loads in this spreadsheet are calculated using 
the methods and BMP efficiencies recommended by the expert panels approved by the Chesapeake Bay 
Program. The EOS scale is used in some local TMDLs and models the land-to-water effect of transport 
processes to small streams. The EOT scale incorporates in-stream uptake, processing, and transport that 
affects nutrient and sediment loads from the upstream source to the receiving water body (in this case, 
the Chesapeake Bay). A stream-to-river delivery factor (Edge-of-River; EOR) is available for each land-river 
segment of the Bay watershed and can be applied to the EOS loads to account for the fate and transport 
of nutrients and sediment from a small stream to a large river. Rather than focusing on the loads to the 
small tributary streams of the watershed, this TMDL plan focuses on reducing the phosphorus to the 
reservoirs, so the EOR scale is more appropriate and was used for all the modeling analysis. This follows 
the logic and scale used in the TMDL itself, wherein the impairment is in the downstream receiving water 
of the reservoirs, not in the tributary streams. The Stream-to-River TP delivery factor of the land river 
segment within the Rocky Gorge Reservoir watershed and average Stream-to-River TP delivery factor of 
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the two land river segments within the Triadelphia Reservoir watershed were applied to the final 
respective scenario loads to translate EOS loads to EOR loads. 
 
Modeling methodologies may change in the future because of updated versions of the Bay Model, which 
could change loading rates, or because of crediting changes directed by MDE or Chesapeake Bay Program 
Sponsored Expert Panels, which could affect load reduction calculations or BMP pollutant removal 
efficiencies. The TIPP spreadsheet tool was originally developed by MDE and if modeling methodologies 
or information are updated or revised, MDE will determine whether an updated version of the tool is 
warranted. Revised components of any updated version would then need to be incorporated into the 
County’s TIPP workbooks. Implementation plans may need to be revised if modeling changes occur in the 
future.  
 
As of October 2022, MDE made minor edits and updates to the TIPP since the original version was 
released. The County referenced the ‘TIPP Revision Record’ in the ReadMe tab of the TIPP and the MDE 
edits to the TIPP that were made after the original date were incorporated into the County’s version of 
the model that was used to develop this plan. 
 
Montgomery County’s modeling approach does not seek to determine the current level of loading 
compared to the originally published SW-WLA. Instead, reduction requirements have been developed 
based on MDE’s guidance (MDE, 2014) regarding the process for determining whether WLA requirements 
have been met: 
 

 … it is recommended that local jurisdictions demonstrate their progress towards 
achieving SW-WLAs by comparing reduction percentages rather than absolute loads.  –
Page 6, Technical Recommendations 1.g. 
 

It is understood that load reductions developed by the County will not match the absolute loads listed in 
the TMDL because the model used to develop the TMDL is different from what is currently available and 
may not be available to the County or other permittees. The SW-WLAs are translated into a compatible 
target load using the TIPP spreadsheet tool described above. Demonstrating progress using percent load 
reduced will allow the County to meet the TMDL using the best and most accurate data available on land 
use, sources, loading rates, and removal efficiencies.  
 
To translate SW-WLAs that were developed under older versions of the CBP watershed model or using 
different models, the published baseline loads were re-calculated in the TIPP spreadsheet by modeling 
baseline BMPs within the TMDL watershed on top of baseline land use. 
 
TIPP Baseline Land Use Data Inputs 

Land use within the County’s jurisdiction is a critical input for any model used to assess TMDL compliance. 
Impervious and pervious acres within the County’s MS4 boundary were translated to baseline conditions 
following a backcasting land cover methodology developed by Baltimore County and reviewed and 
approved by MDE (MDE, 2021e). This methodology uses National Land Cover Database (NLCD) layers, 
which are available in a range of years and allows a more accurate representation of land cover conditions 
during a particular TMDL baseline year, along with Chesapeake Conservancy Land Use (CCLU) 2013/2014 
dataset, which uses land use categories that generally match the land use categories used by MDE in the 
TIPP. GIS analysis provides a translation from NLCD 2013 land use categories to CCLU 2013 land use 
categories and that translation is applied to the relevant NLCD years closest to the TMDL baseline years 
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(2001 NLCD data was the closest to the 2000 baseline year for the Rocky Gorge Reservoir and Triadelphia 
Reservoir phosphorus TMDLs). The TIPP provides the option of calculating loads and reductions associated 
with specific impervious land use information (i.e., Impervious Road and Impervious NonRoad data) or 
aggregated impervious land use (impervious area from roads, buildings, and other are accounted for 
together). The County calculated County MS4 impervious acres as aggregate impervious. The TIPP model 
uses the turf land use type that includes MS4 turf grass land use and Non-regulated turf grass. The 
resulting baseline MS4 land use acres are shown in Table 4-1 below and were used as data input into the 
TIPP. 
 
Table 4-1. TIPP Model Baseline Land Use Data Inputs  

 
 

 

 
 

 

Reduction Target Derivation 

The required percent reduction is published in the local TMDL document and will vary based on the 
impairment. These percentages form the basis of the County’s reporting on progress towards compliance. 
The required local TMDL reductions are calculated using the formula below. The required percent 
reduction assigned to the Montgomery County MS4 source is applied to the translated baseline load to 
calculate the required pollutant load reduction. The required pollutant reduction was then subtracted 
from the baseline load to calculate the target SW-WLA. Baseline, progress, and implementation loads 
translated using the TIPP spreadsheet tool allow for direct comparison of progress and future load 
reductions against the TMDL targets.  
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡𝐶𝐶𝑀𝑀 = 𝐵𝐵𝐵𝐵𝐵𝐵𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅 𝐿𝐿𝑅𝑅𝐵𝐵𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡𝐶𝐶𝑀𝑀 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 % 
Where  

Reqd Reduction MontCo = Reduction amount required for Montgomery County 
Baseline Load MontCo = Montgomery County translated Baseline Load 
Reqd Reduction % = Published percent reduction assigned to Montgomery County NPDES 
regulated stormwater point source in the TMDL document 

 
The SW-WLAs in the phosphorus TMDLs were developed by MDE using the Patuxent River Watershed 
Hydrologic Simulation Program – FORTRAN (HSPF) Model and were translated by the County into TIPP-
compatible target loads. Phosphorus load reductions required for the Rocky Gorge Reservoir and 
Triadelphia Reservoir Montgomery County Phase I MS4 source are shown in Table 4-2.  
 
 
 
 
 
 

Land Use Type 
Rocky Gorge Reservoir 

2001 
(acres) 

Triadelphia Reservoir 
2001 

(acres) 
Aggregate Impervious 1,653.6 259.5 
Turf 6,551.4 987.4 

Total 8,205.0 1,246.9 
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Table 4-2. Load Reductions Required to achieve the Phosphorus TMDL SW-WLAs assigned to Montgomery 
County’s Phase I MS4 in the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds 

 
Rocky Gorge 

Reservoir 
Triadelphia 
Reservoir 

Impairment (Unit) 
TP 

(EOR lbs/yr) 
TP 

(EOR lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2000 2000 
Impairment Baseline Loads 5,602.1 1,026.2 
Target % Reduction 15.0% 15.0% 
Total Reduction Required 840.3 153.9 
Target Load (SW-WLA) 4,761.8 872.3 

 
 
4.2 Progress – Actual Implementation 
The load reductions achieved through current BMP implementation towards the County’s SW-WLAs for 
phosphorus in the Rocky Gorge and Triadelphia Reservoir watersheds are shown in Table 4-3. 
 
 
Table 4-3. FY2021 Progress Reductions Achieved for the Phosphorus TMDL SW-WLAs assigned to Montgomery 
County’s Phase I MS4 in the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds. 

 
Rocky Gorge 

Reservoir 
Triadelphia 
Reservoir 

Impairment (Unit) 
TP 

(EOR lbs/yr) 
TP 

(EOR lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2000 2000 
Impairment Baseline Loads 5,602.1 1,026.2 
Target % Reduction 15.0% 15.0% 
Total Reduction Required 840.3 153.9 
Target Load (SW-WLA) 4,761.8 872.3 

FY2021 Progress Results 
Progress Reduction 328.1 54.8 
Progress Load 5,274.0 971.3 
Progress % Reduction 5.9% 5.3% 
% Reduction Remaining 9.1% 9.7% 

 
BMPs implemented prior to the 2000 baseline year for phosphorus local TMDLs in the Rocky Gorge 
Reservoir and Triadelphia Reservoir watersheds are shown in Table 4-4 and Table 4-5. The Baseline 
scenarios include both development and restoration BMPs. Current BMP implementation after the 
baseline year through June 30, 2021, is also shown in Table 4-4 and Table 4-5. The Progress scenario 
includes only restoration BMPs. A list of completed projects is included in Appendix B. 
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Storm drain cleaning occurred previously within the watershed; however, the County is reviewing the 
program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take progress credit for the 
program results in the future once it is determined to meet the requirements for credit.  
 
Table 4-4. BMP Implementation through FY2021 for the Phosphorus Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in Rocky Gorge Reservoir Watershed. 

Rocky Gorge Reservoir Phosphorus Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and 
Type 

Number of 
BMPs 

Area Treated 
or Converted 

(ac) 

Project 
Length (ft) 

TP Reduction 
(EOR lbs/yr) 

2000 
Baseline 

Stormwater 45 1,430.2 0.0 450.2 
Dry Ponds 4 114.2  8.7 
Extended Detention Dry 
Ponds 1 371.0  60.5 

Filtering Practices 3 14.4  6.8 

Infiltration Practices 28 83.1  61.6 
Wet Ponds and 
Wetlands 9 847.4  312.6 

Total Reductions from Baseline BMPs 450.2 

FY2021  
Progress 

Stormwater 50 55.6 0.0 30.3 
Bioretention 16 13.7   8.3 
Bioswale 2 2.2   1.4 
Green Roof/ Rainwater 
Harvesting 31 35.7   18.3 
Permeable Pavement 1 4.1   2.3 
Alternative Practices 1 5,300.2 2,746.0 371.2 
Nutrient Management 
Maryland Commercial 
Applicators n/a  2,010.9  98.3 
Nutrient Management 
Maryland Do It Yourself n/a  3,289.3  160.8 
Urban Stream 
Restoration 1  2,746.0 112.1 
Land Cover Conversion 399 49.3 0.0 30.1 
Forest Planting 2 45.4  29.5 
Urban Tree Canopy 
Planting* 171 1.7  0.3 
Street Trees 226 2.3  0.3 

Total Reductions from Progress BMPs 431.6 
Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
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Table 4-5. BMP Implementation through FY2021 for the Phosphorus Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Triadelphia Reservoir Watershed. 

Triadelphia Reservoir Phosphorus Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and 
Type 

Number of 
BMPs 

Area Treated 
or Converted 

(ac) 

Project 
Length (ft) 

TP Reduction 
(EOR lbs/yr) 

2000 
Baseline 

Stormwater 13 26.8 0.0 17.2 
Extended Detention Dry 
Ponds 1 4.6  0.8 

Infiltration Practices 11 19.0  15.3 

Wet Ponds and Wetlands 1 3.2  1.1 

Total Reductions from Baseline BMPs 17.2 

FY2021  
Progress 

Stormwater 5 1.5 0.0 0.8 
Green Roof/ Rainwater 
Harvesting 5 1.5  0.8 
Alternative Practices n/a 1,851.7 0.0 88.0 
Nutrient Management 
Maryland Commercial 
Applicators n/a  702.5   33.4 
Nutrient Management 
Maryland Do It Yourself n/a  1,149.2   54.6 
Land Cover Conversion 49 0.5 0.0 0.076 
Urban Tree Canopy 
Planting* 19 0.2  0.032 
Street Trees 30 0.3  0.044 

Total Reductions from Progress BMPs 88.9 
Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the baseline 
year. The Progress scenario includes only restoration BMPs with a built date after the baseline year.  
* Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted. 
 
4.3 Future Implementation 
Future implementation consists of BMPs with the project development status of Under Construction, In 
Design, Planned, Potential, or TBD, as described in Section 3.3. Table 4-6 presents phosphorus reductions 
after full implementation of this plan. This level of implementation is expected to achieve the phosphorus 
SW-WLA for both the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds by the end of FY2029 
and FY2028, respectively. A list of future projects is included in Appendix B. 
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Table 4-6. Progress and Planning Reductions Achieved for the Phosphorus TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Rocky Gorge Reservoir and the Triadelphia Reservoir Watersheds. 

 Rocky Gorge Reservoir Triadelphia Reservoir 

Impairment (Unit) 
TP 

(EOR lbs/yr) 
TP 

(EOR lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2000 2000 
Impairment Baseline Loads 5,602.1 1,026.2 
Target % Reduction 15.0% 15.0% 
Total Reduction Required 840.3 153.9 
Target Load (SW-WLA) 4,761.8 872.3 

FY2021 Progress Results 
Progress Reduction 328.1 54.8 
Progress Load 5,274.0 971.3 
Progress % Reduction 5.9% 5.3% 

Full Implementation Results 
Reduction after Implementation 998.0 208.2 
Load after Implementation 4,604.1 818.0 
Implementation % Reduction 17.8% 20.3% 

 
DEP has developed two suitability models and an equity assessment map to identify and target areas of 
the county with the highest likelihood of success for stormwater management and stream restoration 
projects, respectively.  

1. The stormwater management suitability model prioritizes areas that have little or no existing 
stormwater management, poor stream conditions and high impervious cover, and that flow to 
existing stream restoration projects, and have local TMDL requirements.  

2. The stream restoration model prioritizes areas that have more stormwater management, local 
TMDL requirements, and are expected to have improved biology and ecosystem function with 
restoration.  

3. Finally, an equity assessment was also performed to identify areas of the county with minority 
and low-income populations, which enables DEP to assess equity during the project selection 
process.  

 
Feasibility studies of future strategies may reveal that some sites identified for retrofitting or 
enhancement may not be feasible candidates for future projects and may be eliminated from 
consideration. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress, which is discussed in further detail in Section 7.4. The County will 
continue to track the overall effectiveness of the various BMP strategies and will adapt the suite of 
solutions based on the results. In addition, new technologies are continuously being evaluated to 
determine if they provide more efficient or effective pollution control. 
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Table 4-7 and Table 4-9 compare the implementation of existing restoration BMPs (FY2021 
Implementation), future levels of implementation through the Target Year, as well as the cumulative total 
restoration BMPs for the watershed for the phosphorus TMDLs in the Rocky Gorge Reservoir and the 
Triadelphia Reservoir watersheds. Table 4-8 and Table 4-10 present the load reductions achieved by BMP 
type.   

Table 4-7. BMP Implementation - FY2021 Progress, FY2028 Future, and Total Restoration Levels for the 
Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 Rocky Gorge Reservoir Watershed. 

BMP Unit FY2000 – FY2021 
Progress 

FY2022 – FY2028 
Future Total Restoration 

BMP Conversion acres 0.0  438.2  438.2 
New BMP acres 55.6  289.0  344.7 
Stream Restoration linear feet 2,746.0  2,832.0  5,578.0 
Tree Planting acres 47.1  323.6  370.6 
Maryland Urban Nutrient 
Management acres 5,300.2 0.0 5,300.2 

 
Table 4-8. Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 Rocky Gorge Reservoir Watershed. 

BMP 
TP Load Reduction (EOR lbs/yr) 

FY2000 – FY2021 
Progress 

FY2022 – FY2028 
Future 

Total 
Restoration 

BMP Conversion 0.0 166.6 166.6 
New BMP 30.3 146.0 176.3 
Stream Restoration 112.1 115.6 227.8 
Tree Planting 30.1 241.7 271.7 
Maryland Urban Nutrient 
Management 259.1 0.0 259.1 

Total Load Reduction 431.6 669.9 1101.5 
 
 
Table 4-9. BMP Implementation - FY2021 Progress, FY2029 Future, and Total Restoration Levels for the 
Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 Triadelphia Reservoir Watershed. 

BMP Unit FY2000 – FY2021 
Progress 

FY2022 – FY2029 
Future Total Restoration 

BMP Conversion acres 0.0  142.3  142.3 
New BMP acres 1.5  39.8  41.3 
Stream Restoration linear feet 0.0  1,416.0  1,416.0 
Tree Planting acres 0.2  37.5  37.7 
Maryland Urban Nutrient 
Management acres 1,851.7 0.0 1,851.7 
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Table 4-10. Progress and Future Reductions Achieved by BMP Type for Phosphorus TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 Triadelphia Reservoir Watershed. 

BMP 
TP Load Reduction (EOR lbs/yr) 

FY2000 – FY2021 
Progress 

FY2022 – FY2028 
Future 

Total 
Restoration 

BMP Conversion 0.0 46.0 46.0 
New BMP 0.8 22.3 23.1 
Stream Restoration 0.0 59.0 59.0 
Tree Planting 0.1 26.0 26.1 
Maryland Urban Nutrient 
Management 88.0 0.0 88.0 

Total Load Reduction 88.9 153.3 242.2 
 
Future BMP implementation is shown by planning tier in Table 4-11 for the Rocky Gorge Reservoir 
watershed and in Table 4-12 for the Triadelphia Reservoir watershed. The County’s geodatabase lists a 
future pond conversion and two bioretentions for the Rocky Gorge Reservoir. Pollutant load reduction 
modeling results of future implementation for projects currently identified by Montgomery County for 
the Rocky Gorge Reservoir watershed resulted in a 5.9% reduction in sediment. These results showed the 
need for additional implementation above what has been identified to date in Montgomery County’s CIP 
program to meet the 15% reduction target for sediment. Because projected load reductions from 
currently planned projects did not achieve the sediment target load, a suite of possible BMP types were 
examined to help achieve the required load reductions. There are currently no future projects within the 
Triadelphia Reservoir watershed in the County’s geodatabase.  BMP types with the highest sediment 
removal were prioritized including stream restoration and bioretentions/raingardens (Appendix A).
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Table 4-11. Future BMP Implementation for the Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Rocky Gorge Reservoir 
Watershed. 

Scenario BMP 
Conversion (ac) 

New BMP 
 (ac) 

Stream Restoration 
(lf) 

Tree Planting 
(ac)* Total 

Planned 
# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a  
TP Reduction (EOR lbs/yr) 0.0 0.0 0.0 0.0 0.0 

Potential 
# of Projects 0 0 0 0 0 

Area or Length Treated 0.0 0.0 0.0 0.0 n/a  
TP Reduction (EOR lbs/yr) 0.0 0.0 0.0 0.0 0.0 

To Be 
Determined 

# of Projects                     4                  114                        2                      335                455  
Area or Length Treated             438.2                289.0              2,832.0                   323.6  n/a  
TP Reduction (EOR lbs/yr) 166.6 146.0 115.6 241.7 669.9 

*The number of Tree Planting projects includes 250 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects.  
 
Table 4-12. Future BMP Implementation for the Phosphorus TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Triadelphia Reservoir 
Watershed. 

Scenario BMP 
Conversion (ac) 

New BMP  
(ac) 

Stream Restoration 
(lf) 

Tree Planting 
(ac)* Total 

Planned 
# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a  
TP Reduction (EOR lbs/yr) 0.0 0.0 0.0 0.0 0.0 

Potential 
# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a  
TP Reduction (EOR lbs/yr) 0.0 0.0 0.0 0.0 0.0 

To Be 
Determined 

# of Projects                     1                  21                  1                       184               207  
Area or Length Treated           142.3             39.8         1,416.0                      37.5  n/a  
TP Reduction (EOR lbs/yr) 46.0 22.3 59.0 26.0 153.3 

*The number of Tree Planting projects includes 175 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects.  
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5 Financial Needs 
5.1 Implementation Cost 
The estimated total projected cost to implement the projects described in this plan for the County’s 
portions of the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds is approximately 
$15,690,000. Table 5-1 includes a summary of funding needs per BMP type and planning tier for the 
phosphorus and sediment local TMDLs in the Rocky Gorge Reservoir and Triadelphia Reservoir 
watersheds.  
 
Projects in the Planned tier are sites that are either under construction, in design, or included in the 
County’s CIP database. Placeholder projects for upcoming Design-Build contracts and upcoming Pay for 
Performance contracts are included in the Potential planning Tier. Projects from the County’s 
geodatabase that are in the SWM/stream restoration suitable area, within the MS4 permit area and 
outside of the treated area are in the To Be Determined planning tier. Additional hypothetical projects 
needed to hit the TMDL target are also included in the To Be Determined planning tier. 
 
Project costs are inclusive of all project elements and include design, obtaining land right-of-way (ROW), 
and construction. This estimate does not account for inflation, interest or operation and maintenance 
costs. The costs are presented based on restoration planning periods out to FY2029. The total cost of the 
suite of BMPs necessary to meet the TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 was 
calculated and then divided across the milestone periods. 
 
Several sources were used to calculate the cost estimates for each BMP type. Implementation cost of 
completed projects in the County’s Financial Assurance Plan (FAP) and geodatabase were used to calculate 
average cost of stream restoration. King and Hagan (2011) was referenced to calculate costs for other 
BMP types and projects lacking site-specific cost estimates. 
 
Table 5-1. Restoration Cost Over Future Periods for Phosphorus and Sediment Local TMDL SW-WLAs assigned to 
Montgomery County’s Phase I MS4 in the Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds 

Project Type Planned Potential To Be 
Determined 

Total Future 
Cost 

BMP Conversion $0 $0 $3,830,000 $3,830,000 
New BMP $0 $0 $6,650,000 $6,650,000 
Stream Restoration $0 $0 $1,330,000 $1,330,000 
Tree Planting $0 $0 $3,880,000 $3,880,000 

Grand Total $15,690,000 
 
5.2 Funding Sources 
Capital funding to implement the projects described in this plan for the County’s portions of the Rocky 
Gorge Reservoir and Triadelphia Reservoir watersheds is from a variety of funding sources as described 
below.  

• Capital Improvements Program (CIP) projects funded by the Water Quality Protection Charge 
(WQPC), Other Departmental Funds and the General Fund  

• CIP projects funded by General Obligation Bonds and Water Quality Protection Revenue Bonds  
• CIP projects partially funded by State and Federal Grants  



Rocky Gorge and Triadelphia Reservoirs Phosphorus and Sediment TMDL Implementation Plan 2022 

 

47 Montgomery County DEP 
 

• CIP projects funded by MD Water Quality Revolving Loans  
 
Operational programs including street sweeping, inlet cleaning and trash/litter reduction are funded by 
the WQPC.  Funding for voluntary BMP implementation includes WQPC funds made available through the 
County’s Watershed Management Grants and RainScapes programs. Funding for tree planting includes 
the County’s Tree Canopy Conservation Fund, other departmental funds and state grants. BMPs installed 
as part of redevelopment processes are paid for by the developer. Recycling education and enforcement 
is funded by the Solid Waste Disposal Fund. 
 
6 Implementation Schedule and Milestones 
This section presents the target loads and activities required to achieve those targets based on milestone 
implementation targets.  
 
6.1 Implementation Milestones 
To meet the loading allocations outlined in Section 4.3, implementation of programs and BMPs must keep 
pace and meet future implementation targets. Table 6-2 and Table 6-3 detail the implementation for each 
future BMP type with the associated unit of measure by milestone for the phosphorus local TMDLs in the 
Rocky Gorge Reservoir and Triadelphia Reservoir watersheds, respectively. The Milestone 1, Milestone 2, 
and Target Year values reflect the future implementation for the years presented in Table 6-1. The 
milestones were evenly distributed throughout the duration of future implementation beginning after 
FY21 Progress and continuing through the end of the Target Year (using a fiscal year calendar). 
 
Table 6-1. Milestone and Target Year Schedules for the Phosphorus and Sediment Local TMDL SW-WLAs assigned 
to Montgomery County’s Phase I MS4 in the Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds 

TMDL Watershed -
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 

Rocky Gorge 
Reservoir - TP 2024 2027 2029 15.0% 

Triadelphia 
Reservoir - TP 2024 2026 2028 15.0% 
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Table 6-2. Future BMP Implementation by Milestone for the Phosphorus Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Rocky 
Gorge Reservoir Watershed 

Scenario 
BMP Conversion 

(ac) 
New BMP 

(ac) 
Stream Restoration  

(lf) 
Tree Planting 

(ac) 
Total 

Milestone 1-
2024 

# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a  
TP Reduction (EOR lbs/yr) 0.0 0.0 0.0 0.0 0.0 

Milestone 2-
2027 

# of Projects                     1                    38                      0.7                      112                  152  
Area or Length Treated             146.0                96.3                 943.9                   107.8  n/a  
TP Reduction (EOR lbs/yr) 55.5 48.6 38.5 80.6 223.3 

Target Year-
2029 

# of Projects                     3                    76                         1                      223                  303  
Area or Length Treated             292.1              192.7              1,888.1                   215.7  n/a  
TP Reduction (EOR lbs/yr) 111.1 97.3 77.1 161.1 446.6 

 

Table 6-3. Future BMP Implementation by Milestone for the Phosphorus Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the 
Triadelphia Reservoir Watershed 

Scenario 
BMP Conversion 

(ac) 
New BMP 

(ac) 
Stream Restoration  

(lf) 
Tree Planting 

(ac) 
Total 

Milestone 1-
2024 

# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a   
TP Reduction (EOR lbs/yr) 0.0 0.0 0.0 0.0 0.0 

Milestone 2-
2026 

# of Projects 0 0 0 0 0 
Area or Length Treated 0.0 0.0 0.0 0.0 n/a   
TP Reduction (EOR lbs/yr) 0.0 0.0 0.0 0.0 0.0 

Target Year-
2028 

# of Projects                  1.0                    21                       1.0                         184                      207  
Area or Length Treated             142.3                39.8               1,416.0                        37.5  n/a  
TP Reduction (EOR lbs/yr) 46.0 22.3 59.0 26.0 153.3 
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6.2 Loading Allocations and Milestone Targets 
Planning loads for Milestone 1, Milestone 2, and Target Year for the Rocky Gorge Reservoir and Triadelphia 
Reservoir watersheds are presented in Table 6-4 below. As mentioned in Section 4.2 (see Table 4-4 and 
Table 4-5), progress is already underway with the implementation of strategies throughout the 
watershed. Based on future modeling in the TIPP tool, after implementing the future BMPs described in 
Section 4.3, Montgomery County will meet its phosphorus SW-WLA for the Rocky Gorge Reservoir 
watershed by the end of FY2029 and its phosphorus SW WLA for the Triadelphia Reservoir watershed by 
the end of FY2028. 
 
Table 6-4. Watershed Planning and Target Loads for TMDL SW-WLAs assigned to Montgomery County’s Phase I 
MS4 

 

Rocky Gorge 
Reservoir 

Triadelphia 
Reservoir 

Impairment (Unit) 
TP  

(EOR lbs/yr) 
TP 

(EOR lbs/yr) 
Impairment Baseline Load 5,602.1 1,026.2 
FY2021 Progress Load 5,274.0 971.3 

FY2021 Progress Reductions 328.1 54.8 
Milestone 1 Future Load 5,274.0 971.3 

Milestone 1 Future Reductions 328.1 54.8 
Milestone 2 Future Load 5,050.7 971.3 

Milestone 2 Future Reductions 551.4 54.8 
Target Load (SW-WLA) 4,761.8 872.3 
Target Year Future Load 4,604.1 818.0 

Target Year Future Reductions 998.0 208.2 
Target % Reduction 15.0% 15.0% 

Future % Reduction 17.8% 20.3% 
 
Figure 6-1 and Figure 6-2 show baseline and progress loads (blue bars) and future loads (orange bars) 
compared to the Rocky Gorge Reservoir watershed local TMDL SW-WLAs (red line) for phosphorus the 
Triadelphia Reservoir watershed local TMDL SW-WLA (red line) for phosphorus, respectively.  
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Figure 6-1. Progress and Future TP Loads in the Rocky Gorge Reservoir Watershed 

 

 
Figure 6-2. Progress and Future TP Loads in the Triadelphia Reservoir Watershed 
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7 Load Reduction Evaluation Criteria 
Adaptive management is a critical component of achieving the SW-WLAs required by the Rocky Gorge 
Reservoir and Triadelphia Reservoir watershed phosphorus and sediment TMDLs.  
 
Feasibility studies of future strategies may reveal that some existing structures or sites identified for 
retrofitting or enhancement may not be feasible candidates for future projects and may be eliminated 
from consideration. Since many restoration projects will need to be done on private property, lack of 
approval by private property owners may also impact the number and types of projects that can be 
accomplished. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress. The County will continue to track the overall effectiveness of the 
various BMP strategies and will adapt the suite of solutions based on the results. New technologies are 
continuously developed and evaluated to determine their pollutant control efficiencies. The County will 
also continue to monitor changes in regulations and policy that could impact the program. 
 
Progress will be measured through three approaches: tracking implementation of management measures, 
estimating load reductions through modeling, and tracking overall program success through long term 
monitoring. Planning targets will be re-evaluated against progress and revised to ensure that Montgomery 
County is on track to meet established goals. Progress assessments are completed annually and reported 
to MDE with the County’s annual report. 
 
7.1 Tracking Implementation of Management Measures 
Implementation will be measured by determining whether the targets for implementation shown in Table 
6-2 and Table 6-3 are achieved according to the milestone schedule presented. Montgomery County 
implements a comprehensive stormwater management program and is building a system to centralize 
the tracking of projects and program implementation. New BMPs constructed through new development 
and redevelopment projects are entered into the County’s BMP database as they come on-line are 
transferred into the County’s stormwater BMP inspection program. Montgomery County DEP and DOT 
are responsible for implementing water quality improvement projects (i.e., restoration and retrofit 
projects) through the capital improvement program or CIP. Additional water quality improvement 
programs, such as voluntary BMP implementation through the RainScapes and Watershed Grant 
programs, street sweeping, inlet cleaning and tree planting are also implemented by DEP and DOT. 
 
Countywide Stormwater TMDL Implementation Plan 

As a requirement of the NPDES MS4 permit, the County must develop a Countywide Stormwater TMDL 
Implementation Plan for all TMDLs and SW-WLAs. The Plan is to be updated annually to document 
progress towards each TMDL SW-WLA and provide updates to projects, programs, costs, and schedules. 
The County is in the process of updating almost all of its TMDL Implementation Plans to address comments 
received from MDE. The first Countywide Stormwater TMDL Implementation Plan will be submitted with 
the FY23 annual report. The permit requirements for Countywide Stormwater TMDL Implementation Plan 
developed are as follows: 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.3.) 

3.  For all TMDLs and WLAs listed in Appendix A, the County shall annually document, in one 
Countywide Stormwater TMDL Implementation Plan, updated progress toward meeting these TMDL 
WLAs. This Countywide Stormwater TMDL Implementation Plan shall include: 
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a. A summary of all completed BMPs, programmatic initiatives, alternative control practices, or 
other actions implemented for each TMDL stormwater WLA; 

b. An analysis and table summary of the net pollutant reductions achieved annually and 
cumulatively for each TMDL stormwater WLA; 

c. An updated list of proposed BMPs, programmatic initiatives, and alternative control 
practices, as necessary, to demonstrate adequate progress toward meeting the 
Department’s approved benchmarks and final stormwater WLA implementation dates; and 

Annual NPDES Reporting 

As a requirement of the NPDES MS4 permit described in Section 1.1.1, the County must submit on or 
before December 31 each year a progress report documenting implementation of the NPDES stormwater 
program during the prior fiscal year. The permit requirements for annual reporting are as follows (items 
in bold font directly relate to elements of the load reduction evaluation criteria): 
 

Annual Progress Reports (Permit Part V.A.1.) 

a. An executive summary on the status of implementing the County’s MS4 programs that are 
established as permit conditions including: 

i. Permit Administration 
ii. Legal Authority 

iii. Source Identification 
iv. Stormwater Management 
v. Erosion and Sediment Control 

vi. Illicit Discharge Detection and Elimination 
vii. Property Management and Maintenance 

viii. Public Education 
ix. Stormwater Restoration 
x. Countywide Stormwater TMDL Implementation Plan 
xi. Assessment of Controls 

xii. Program Funding 
b. A narrative summary describing the results and analyses of data, including monitoring data that 

is accumulated throughout the reporting year 
c. Expenditures for the reporting period and the proposed budget for the upcoming year 
d. A summary describing the number and nature of enforcement actions, inspections, and public 

education programs 
e. The identification of water quality improvements and documentation of attainment and/or 

progress toward attainment of schedules, benchmarks, deadlines, and applicable stormwater 
WLAs developed under EPA approved TMDLs; and, 

f. The identification of any proposed changes to the County’s program when stormwater WLAs 
are not being met 

 
The County’s MS4 data are currently being transitioned to a centralized geodatabase that will facilitate 
reporting in MDE’s new NPDES schema (version 2 Draft Updates, November 2021). Elements of the 
database include feature classes and associated tables that store and report to MDE the County’s urban 
BMP restoration projects. MDE and the Chesapeake Bay Program use the data for larger scale Bay 
modeling and TMDL compliance tracking. The relevant database features include: 
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• AltBMPLine - stream restoration, shoreline restoration, outfalls 
• AltBMPPoint – septic system practices (pump-out, upgrades, connections) 
• AltBMPPoly – tree planting, street sweeping, storm drain cleaning, impervious removal 
• BMP – stormwater BMPs (bioretention, filtering practices, infiltration practices, wet ponds etc.) 

 

Financial Assurance Plan Reporting 

The County’s FAP outlines the County’s financial ability to meet its impervious surface restoration 
obligations and is another mechanism of reporting to MDE. The FAP demonstrates the County’s ability to 
fund projects which will reduce pollutants of concern and make measurable progress towards improving 
water quality. Montgomery County’s FY2020 FAP was submitted to MDE in April of 2021. The FY2022 FAP 
is currently being developed and will be submitted with the FY2022 MS4 annual report. 
 
7.2 Tracking Load Reductions through Modeling 
The County performs modeling annually to evaluate load reductions and progress towards meeting SW-
WLA goals. The load reductions are reported in the County’s NPDES annual report, as described above. 
These progress assessments allow the reevaluation of management plans, and adjustments are made as 
technologies and efficiencies change, programs mature, and regulations are put in place. The County will 
model load reductions for the Rocky Gorge Reservoir and Triadelphia Reservoir watersheds using the TIPP 
spreadsheet tool, as described in Section 4.1 of this plan. Modeled load reductions of current progress 
and future implementation will be compared against benchmarks and implementation will be adjusted 
accordingly.  
 
7.3 Tracking Overall Program Success through Monitoring 
The ultimate test of program success is monitoring to assess any changes in water quality. This assessment 
is done using trends identified through the long-term monitoring program described below in Section 9. 
TMDL compliance status will be evaluated to determine if the restoration plan needs to be updated. If it 
is found during the evaluation of BMP implementation and load reductions that the milestone targets are 
no longer being met, revisions to the plan may be necessary. 
 
7.4 Adaptive Management Process 
This Implementation Plan is an important first step; however, the NPDES MS4 permit calls for an iterative 
and adaptive plan for implementation. The County will follow an adaptive management process guided 
by the information feedback loops shown in Figure 7-1 to evaluate implementation of this plan. Once the 
plan is reviewed and approved by MDE, the County will immediately begin implementing the outlined 
strategies. The County will monitor implementation progress on a regular basis and report progress and 
load reductions achieved to MDE with the NPDES annual report and at milestone intervals. Monitoring 
methods are described in detail in Section 9.  
 
If new methods of stormwater treatment are identified, or better approaches to source control are found, 
the plans can be extended and updated to take these changes into account. Similarly, if some elements 
of the plans are not as successful as expected, adaptations and improvements will be incorporated in 
future updates. Plans may also change if pollutant removal crediting methods are modified in the future.   
 
When progress modeling shows achievement of the allocated SW-WLAs, the County will develop an 
attainment plan that incorporates a monitoring component that is consistent with the water quality 
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criteria specific to designated uses discussed in Section 2.1.2.1. Water quality monitoring and biological 
monitoring consistent with MDE’s designated use and water quality criteria assessment methodologies 
will be implemented at that time.   
 

 
 
 
8 BMP Inspection and Maintenance 
Montgomery County has established policies and procedures in place for SWM facility inspection, 
maintenance, and enforcement.  
 
The County’s NPDES MS4 permit requires the County to conduct preventive maintenance inspections of 
all SWM BMPs at least triennially (once every 3 years). The DEP Stormwater BMP Inspection and 
Maintenance (SWIM) Program oversees inspection and maintenance of all SWM BMPs under County 
jurisdiction. The DEP performs structural maintenance on BMPs owned by the County, Montgomery 
County Public Schools (MCPS), and Maryland National Capital Park and Planning Commission (M-NCPPC), 
as well as structural and nonstructural maintenance on ESD practices located on County property and in 
County ROW. DEP is also responsible for performing structural maintenance on private practices where 
maintenance responsibility has been transferred to the County (the private property owner remains 
responsible for nonstructural maintenance). Property owners are responsible for providing all 
maintenance on ESD BMPs on their property. 
 
The DEP oversees inspection of all SWM BMPs both publicly and privately owned, under County 
jurisdiction. The following inspections are tracked and reported in each MS4 Annual Report: triennial 
inspections; annual inspections for certain BMPs; Water Quality Protection Charge (WQPC) inspections by 
single-family residential (SFR) property owners for WQPC credit; unscheduled inspections for compliance, 
enforcement, and in response to complaints; and maintenance inspections. In addition to inspections, the 
DEP SWIM Program oversees structural and nonstructural maintenance of all SWM BMPs under the 
County’s jurisdiction. 
 
The DEP also oversees inspection and maintenance of alternative BMPs such as stream restoration 
projects. MDE requires inspection of credited stream restoration projects once every five years (MDE, 
2021b). The County’s current goal is to inspect and document the current conditions of all streams 
restored under the County’s 2001 and 2010 MS4 permits and to identify and prioritize resultant 

Figure 7-1. Adaptive Implementation Cycle 
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maintenance recommendations. After transitioning to MDE’s new NPDES schema, DEP will include 
pass/fail condition in addition to the inspection dates that are already reported. This will be reported 
annually on a fiscal year basis to MDE. Additional information gathered during inspections will be used to 
identify maintenance actions and priorities necessary to retain restoration credit and maintain permit 
compliance along with project stability and functionality. 
 
9 Monitoring 
According to the General Guidance for Local TMDL Stormwater Wasteload Allocation (SW-WLA) 
Watershed Implementation Plans (WIPs) (MDE, 2022a) attainment of TMDL requirements can be defined 
via two primary means, resulting in the development of an attainment plan:  
 

1. Documented achievement of WLAs via implemented practices and modeling exercises. 
2. Documented achievement of water quality criteria consistent with MDE published assessment 

methodologies. 
 
Pollutant load modeling will estimate achieving required load reductions through the planned strategies 
discussed in Section 4.3 and will be the method to show that the County is meeting the SW-WLAs in the 
Rocky Gorge and Triadelphia Reservoirs watersheds. Monitoring data will be required to demonstrate 
attainment of water quality standards. Official monitoring for Integrated Report assessments and 
impairment status is the responsibility of the State; however, the County has on-going and planned 
monitoring programs that will supplement the State’s efforts.  
 
To determine the monitoring approach, it is important to review the originally identified impairment and 
the initial impaired waters listing.  The Triadelphia Reservoir was listed in Maryland’s Integrated Report 
of Surface Water Quality as a Category 5 listing (in need of a TMDL) as impaired for nutrients and sediment 
in 1998. The Rocky Gorge Reservoir was listed as impaired for nutrients in 1998. These listings are for the 
impoundment, meaning the reservoir itself, rather than the contributing streams. 
 
In 2002, the State began listing biological impairments on the Integrated Report, at the 8-digit scale, based 
on a percentage of stream miles degraded and whether they differ significantly from a reference condition 
watershed (<10% stream miles degraded). The biological listing is based on Benthic and Fish Indices of 
Biotic Integrity (BIBI/FIBI) results from wadeable streams from assessments conducted by the MBSS. The 
Triadelphia Reservoir was listed as impaired for biological community impacts in 2002 and the Rocky 
Gorge Reservoir listed for the same impairment in 2004. 
 
The TMDL, completed and approved by EPA in 2008 for both reservoirs, was developed to address the 
nutrient (total phosphorus) and sediment impairments in the impoundment and states that the biological 
impairments within the subject watersheds would be addressed at a future date. The water quality goal 
of the nutrient TMDL is to reduce algal blooms and maintain dissolved oxygen levels to support the 
designated uses of the two reservoirs. The water quality goal of the sediment TMDL for the Triadelphia 
Reservoir is to maintain adequate storage capacity in the reservoir for water supply. 
 
MDE completed a Biological Stressor Identification (BSID) analysis in 2016 for the Rocky Gorge Reservoir 
to identify the probable or most likely causes of poor biological conditions in the watershed’s tributary 
streams. The BSID identified that biological communities in the watershed are likely degraded due to 
sediment related stressors and recommended a sediment Category 5 (in need of a TMDL) listing. Rocky 
Gorge 1st through 4th order streams were added to the integrated report as Category 5 in 2018 however 
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a TMDL has not yet been completed. The listing for sediment replaced the biological listing. The BSID also 
identified low dissolved levels but because no nutrient enrichment was identified in the stream segments, 
no nutrient listing was added for the watershed’s contributing streams.  
 
Based on the TMDL goals, biological impairments and subsequent BSID analyses, the sediment Category 
5 listing in the Rocky Gorge Reservoir has the most direct connection with biological condition in the 
County’s stream segments. And while the TP and sediment TMDLs are for the receiving waters of the 
impoundment, the County’s approach to reducing pollutant loads is to work upstream in the tributary 
drainages to reduce pollutant loads at their source, which should also have positive impacts on the 
watershed’s streams. For these reasons the County intends to begin by focusing monitoring programs on 
biological condition and in-stream habitat in the non-tidal stream reaches within the County portion of 
the watershed. A second approach will be more focused on the reservoir receiving waters in cooperation 
with and using data provided by the Washington Suburban Sanitary Commission (WSSC) (see section 
9.3.2).  
 
The monitoring elements described in the following sections (9.1 and 9.2) focus on biological monitoring 
and are based on several regulatory drivers and MDE guidance documents. County monitoring programs 
related most directly to TMDL progress tracking are those completed for elements of the County’s MS4 
NPDES permit under Section IV.G – Assessment of Controls – which include BMP Effectiveness Monitoring 
and Watershed Assessment and Trend Monitoring. These two monitoring strategies are included in MDE’s 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022c) and are 
referenced as the minimum monitoring strategy to be used for TMDL related progress monitoring. The 
two elements are further described with more specific detail in the 2021 MS4 Monitoring Guidelines: BMP 
Effectiveness and Watershed Assessments (MDE 2021f).  
 
In addition, there are other ongoing County monitoring efforts to monitor the stability and function of 
restoration projects and to work collaboratively with partner programs. As progress is made towards 
meeting the SW-WLA the County will continue to review its monitoring strategies and adapt them as 
needed to meet the goals of the TMDL program. 
 
The following sections describe the primary and other monitoring strategies related to TMDL compliance.  
 
9.1 BMP Effectiveness Monitoring 
BMP Effectiveness Monitoring is an MS4 permit component that uses measures of biology, physical 
condition, and chemical water quality sampling to monitor pre- and post-implementation conditions to 
detect changes over time in response to the implementation of restoration and water quality treatment 
BMPs.   
 
Up to the end of 2022 the County was using outfall and instream monitoring at the Breewood Watershed 
Restoration Project to satisfy this permit condition (which was termed Watershed Restoration Assessment 
in the previous permit). The Breewood Tributary is located in the Anacostia River watershed. Under the 
current MS4 permit, Montgomery County is opting to complete the Breewood study and then take the 
permit given option of paying into the Chesapeake Bay Trust’s Pooled Monitoring program in lieu of 
conducting BMP Effectiveness monitoring. 
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9.2 Watershed Assessment and Trend Monitoring 
Montgomery County Department of Environmental Protection has monitored fish, benthic 
macroinvertebrates, and habitat conditions in streams across the County since 1995 to document current 
stream and watershed conditions and to track changes over time.  Fish and benthic macroinvertebrate 
data are entered into a multi-metric Index of Biological Integrity (IBI).  These IBIs have been calibrated to 
local streams and are used to indicate stream ecosystem health.  DEP uses the MBSS monitoring protocols 
for the collection of benthic macroinvertebrates, fish, and qualitative habitat assessments.  DEP also uses 
the EPA’s Rapid Bioassessment Protocol qualitative habitat assessment to supplement the MBSS habitat 
assessment.   
 
In 2022, DEP modified the monitoring site selection protocols to comply with new MS4 Watershed 
Assessment Monitoring requirements included under Section IV.G.2.a-b of County’s MS4 NPDES permit. 
Specifics of the monitoring, including site selection methods, number of sites, and field methods are 
described in further detail in the 2021 MS4 Monitoring Guidelines: BMP Effectiveness and Watershed 
Assessments (MDE 2021f) which is referenced in the permit. 
 
Changes to the County’s biological monitoring program included: 
 

• Shifting to the Maryland DNR 12-digit watersheds as a primary sampling unit.  
• Using the GRTS package to select monitoring locations along 1:24,000’ NHD+ stream layer within 

Montgomery County.   
• Collection of MBSS “summer” qualitative habitat metrics during both spring and summer to 

provide appropriate data to MDE.   
• No longer using rotational sampling by sampling all County 12-digit watersheds annually. 

 
These changes within the biological monitoring program align with MDE’s required elements and will 
allow for MDE’s use of the data to fill data gaps and support State level documentation of stream and 
watershed conditions. Data will be used to supplement State data for the Integrated Report of Surface 
Water Quality and BSID analysis.  
 
These biological measures, used first in the process to identify stream segments and watersheds for listing 
on Maryland’s Impaired Waters list (303(d)) and ultimately for TMDLs, are also used to identify areas that 
meet water quality and biological condition standards and are candidates for removal from the impaired 
waters list, or de-listing. MDE published a Delisting Methodology for Biological Assessments in Maryland 
Integrated Report (MDE, 2021g) that details the sampling design, frequency, density, and Index of Biotic 
Integrity (IBI) scoring necessary to de-list at multiple scales including subwatershed and stream segment.  
 
Montgomery County intends to review existing methodologically approved biological data collected by 
the County’s programs and data collected in the County by MDE or MBSS to identify sites, stream reaches, 
and subwatersheds that potentially meet the de-listing criteria, which is generally defined as having good 
quality benthic IBI and fish IBI scores (>3.0 using MBSS methods) in at least two consecutive sampling 
events occurring within the previous 10-year period in non-Tier II segments. The County will work jointly 
with MDE to review potential areas, determine if they are candidates, and decide what, if any, additional 
monitoring data may be needed to supplement existing records. MDE likewise, will be reviewing data 
collected by the State and data collected by the County fulfillment of the Watershed Assessment and 
Trend monitoring element of the NPDES MS4 Permit to detect trends in subwatershed health and identify 
areas for de-listing. 
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9.3 Other Monitoring 
9.3.1 Restoration Monitoring 

Monitoring the stability and success of restoration activities, including stream restoration, is often a 
requirement of the MDE and USACE joint permit for the Alteration of Floodplain, Waterway, Tidal or 
Nontidal Wetlands in Maryland. The permit typically requires monitoring several success criteria related 
to flow classification, vertical and lateral stability, habitat, wetlands (if applicable), and vegetative and 
invasive species cover during a baseline pre-construction period and for 5 years after construction is 
complete. Monitoring ensures that the goals of the project are being met and provides an opportunity to 
identify and correct issues related to stability, hydrology, and/or biology. As noted in Section 8, the County 
also conducts routine triennial verification and maintenance inspections of all BMPs including completed 
restoration projects. 
 
9.3.2 Collaborative Monitoring 

Montgomery County is a participant in the Patuxent Reservoirs Watershed Protection Group and the 
group’s Technical Advisory Committee (TAC). As a member of the Committee, Montgomery County is 
collaborating on programs focused on source water quality protection, watershed management, and 
monitoring with Howard County, Prince George’s County, Maryland National Capital Park and Planning 
Commission, Montgomery County Soil Conservation District, several State agencies and WSSC. The group 
provides an existing avenue for collaboration and data sharing with respect to on-going WSSC monitoring 
in the reservoir impoundments.  
 
WSSC has a long-term (30 years) water quality monitoring program focused on long-term trend evaluation 
and protection of the reservoirs’ drinking water supply (TAC, 2020). The County intends to leverage the 
dataset to meet the needs of the TMDL monitoring in the impoundment. The monitoring includes: 
 

- Bi-weekly sampling (except in winter months) of in situ depth profile measurements of 
transparency, chlorophyll-a, conductivity, dissolved oxygen, dissolved organic matter, oxidation-
reduction potential, pH, phycocyanin (indicator of cyanobacteria or blue-green algae), 
temperature, and turbidity.  

- Monthly sampling of water quality grab samples analyzed by WSSC’s laboratory for alkalinity, 
chloride, chlorophyll-a, iron, manganese, nitrogen, phosphorus, sodium, total organic carbon, and 
turbidity.  

- Fixed vertical profiling water quality monitoring systems at each dam measuring the same 
constituents as the bi-weekly sampling. Data is collected multiple vertical profiles per day. 

- Harmful algal bloom monitoring at public recreation areas. 
 
The WSSC monitoring program is comprehensive and should provide the data needed to determine trends 
over time in response to restoration and drinking water source protection strategies. 
 
10 Public Participation / Education 
Public outreach and stewardship play an important role in improving water quality conditions. The County 
is committed to continuing and expanding programs and activities to educate and involve the community, 
with focused efforts to provide outreach to culturally diverse communities. The public is also involved in 
the development of TMDL implementation plans through a 30-day comment period process.  
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10.1 County Outreach Efforts 
Public outreach and education programs are important to reduce stormwater pollution and the County 
continues to operate and expand those programs and activities. The County uses several approaches and 
community platforms to reach residents and provide education on environmental issues and County 
efforts, including: 
 

• Montgomery County Call Service Center MC311 — A compliance hotline for public reporting of 
spills, illegal dumping, and suspected illicit discharges. 

• AskDEP – An online/email method for the public to contact DEP with questions or issues they are 
facing. The program is similar to MC311, but goes directly to DEP. 

• My Green Montgomery — An online educational portal which serves as the news and 
communication platform for DEP. In FY2021, 149 blogs were posted and reached 125,935 users.  

• Newsletters — My Green Montgomery monthly e-newsletter, RainScapes Gazette, and 
RainScapes Gazzette for Landscape Professionals are communication tools to share information 
about DEP programs.  

• Montgomery County DEP Website — The County’s website serves as a way to educate and 
communicate with the public. In FY2021, top water website pages visited include public water 
supply, well and septic, RainScapes, and stormwater maintenance.  

• Social Media — Facebook, Twitter, Instagram, YouTube, and Flickr are utilized to provide 
engaging water focused content and videos, including the Salt-Wise campaign and a Holiday Gift 
Outside the Box campaign on recycling, reusing, and reducing plastic bag usage during the 
holidays.  

• Montgomery County GreenFest Website — Greenfest was held virtually in FY2021, but the 
website provided various activities and workshops to 8,732 users.  

• Stream Stewards — The Stream Stewards program involves activities such as volunteer cleanups, 
storm drain art, and participation in trainings and promotes community watershed ambassadors 
and keepers. 

• RainScapes Outreach – DEP’s RainScapes promotes and implements small-scale stormwater 
control and infiltration projects on residential, institutional, and commercial properties. The 
program has installed rain garden and conservation landscapes at public schools, improving 
watershed and environmental literacy for teachers and students. Trainings are provided for local 
designers and contractors with a focus on managing drainage challenges. RainScapes materials 
are also widely shared with watershed groups, civics associations, HOA property managers, and 
faith-based organizations.  

• Community Events – DEP will provide tables at community events as an opportunity for County 
residents to ask questions and learn more about the programs and services the DEP provides. 

• Restoration Project Public Meeting – For every restoration project, DEP holds at least one public 
meeting for the communities where the project is located. These are public meetings to inform 
residents and business about the project, impact to community during construction, and long 
term maintenance of the project. 
 

The County maintains an outreach database to track outreach activities across multiple DEP programs. 
This database allows the County to maximize the effectiveness of outreach efforts and coordinate events 
that occur in close proximity or timeframe, allowing for enhanced outreach. Event type, location, 
watershed, date, number of impressions, volunteer participation, topics covered, and media coverage are 
all tracked.  
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10.2 Public Comment Period 
Part 4.F.4 of the County’s NPDES MS4 permit outlines requirements for public involvement in the 
development of TMDL stormwater implementation plans.  
 
Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.4.) 

4.  Montgomery County shall provide continual outreach to the public and other stakeholders, including 
other jurisdictions or agencies holding stormwater WLAs in the same watersheds, regarding its TMDL 
stormwater implementation plans. Montgomery County shall solicit input from the public, collaborate 
with stakeholders, and incorporate any relevant comments that can aid in achieving local stormwater 
WLAs. To allow for public participation, Montgomery County shall: 

a. Maintain a list of interested parties for notification of TMDL development actions;  
b. Provide notice on the County’s webpage outlining how the public may obtain information on the 

development of TMDL stormwater implementation plans and opportunities for comment;  
c. Provide copies of TMDL stormwater implementation plans to interested parties upon request;  
d. Allow a minimum 30-day comment period before finalizing TMDL stormwater implementation 

plans; and  
e. Document in final TMDL stormwater implementation plans how the County provided public 

outreach and adequately addressed all relevant comments. 

As stated in Section 1.1.1., this Rocky Gorge Reservoir and Triadelphia Reservoir Phosphorus and Sediment 
TMDL Implementation Plan has been updated to address comments from MDE. As a result, the plan is 
being submitted to MDE prior to being released for public comment. This will help ensure that MDE’s 
comments have been fully addressed and that the plan meets their expectations before seeking public 
input. 
 
Figure 10-1 below describes key steps in the County’s implementation plan submittal process and how 
comments received by both MDE and the public are recorded and incorporated into the plan.
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County implementation plans for current TMDLs are submitted to MDE within one year of the 
effective date of the current NPDES MS4 permit. 
 
Implementation plans developed for a new TMDL are submitted to MDE within one year of 
EPA’s approval of the TMDL document.  
 

MDE provides the County with comments. MDE comments are recorded internally at the 
County. The County submits a revised implementation plan to MDE accompanied with a 
comment/response document. 

The final implementation documents are posted on the 
County’s website at: 
https://www.montgomerycountymd.gov/water/stormwater/
county-implementation-strategy.html 

Figure 10-1. County Implementation Plan Submittal Process 

Comments received are taken into consideration and modifications to the County’s plans are 
made where appropriate. Appendix C of this plan provides documentation of comments 
received and the County responses to these comments.  
 
 

Draft plans are posted for a 30-day public review and comment period on the County’s 
website. 

https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
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Appendix A 
Phosphorus and Sediment Reduction from Stormwater BMPs and Restoration Practices 

(as reported in the ‘TN TP TSS Efficiency BMPs’ tab of the TIPP) 
 

BMP Short Name BMP Full Name TP 
Reduction 

TSS 
Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 10.0% 21.0% 

SCP2 Advanced Sweeping Technology - 1 pass/week 8.0% 16.0% 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 5.0% 11.0% 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 3.0% 6.0% 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 2.0% 4.0% 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 1.0% 2.0% 

SCP7 
Advanced Sweeping Technology - spring 1 pass/1-2 weeks else 
monthly 4.0% 7.0% 

SCP8 Advanced Sweeping Technology - fall 1 pass/1-2 weeks else monthly 5.0% 10.0% 

SCP9 Mechanical Broom Technology - 2 pass/week 0.0% 1.0% 

SCP10 Mechanical Broom Technology - 1 pass/week 0.0% 0.5% 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 0.0% 0.1% 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 85.0% 90.0% 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 75.0% 80.0% 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 45.0% 55.0% 

Bioswale Bioswale 75.0% 80.0% 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 10.0% 10.0% 

ExtDryPonds Dry Extended Detention Ponds 20.0% 60.0% 

UrbFilterRR Filter Strip Runoff Reduction 54.0% 56.0% 

UrbFilterST Filter Strip Stormwater Treatment 0.0% 22.0% 

Filter Filtering Practices 60.0% 80.0% 

ImperviousDisconnection Impervious Disconnection to amended soils 14.6% 15.6% 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 85.0% 95.0% 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 85.0% 95.0% 

AdvancedGI Advanced Grey Infrastructure Nutrient Discovery Program (IDDE) 0.2% 0.0% 

PermPavSVNoUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, no underdrain 80.0% 85.0% 

PermPavSVUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, underdrain 50.0% 70.0% 

PermPavSVUdCD Permeable Pavement w/ Sand, Veg. - C/D soils, underdrain 20.0% 55.0% 

PermPavNoSVNoUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, no underdrain 80.0% 85.0% 

PermPavNoSVUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, underdrain 50.0% 70.0% 

PermPavNoSVUdCD Permeable Pavement w/o Sand, Veg. - C/D soils, underdrain 20.0% 55.0% 

RR Stormwater Performance Standard-Runoff Reduction SW curve equations 

ST Stormwater Performance Standard-Stormwater Treatment SW curve equations 

ForestBufUrbanEff Urban Forest Buffer Upland Acres 50.0% 50.0% 

VegOpChanNoUdAB Vegetated Open Channels - A/B soils, no underdrain 45.0% 70.0% 

VegOpChanNoUdCD Vegetated Open Channels - C/D soils, no underdrain 10.0% 50.0% 

WetPondWetland Wet Ponds and Wetlands 45.0% 60.0% 
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BMP Short Name BMP Full Name TP 
Reduction 

TSS 
Reduction 

SepticDeCon Septic Denitrification-Conventional 0% 0% 

SepticDeEnhance Septic Denitrification-Enhanced 0% 0% 

septiceffenhance Septic Effluent - Enhanced 0% 0% 

SepticPump Septic Pumping 0% 0% 

SepticSecCon Septic Secondary Treatment Conventional 0% 0% 

SepticSecEnhance Septic Secondary Treatment Enhanced 0% 0% 

SepticConnect Septic Connection 0% 0% 

Stream Restoration Stream Restoration Default Planning Rates 0.068 lbs/ft 248 lbs/ft 

Shoreline Management Shoreline Management 0.061 lbs/ft 164 lbs/ft 

UrbanNMMdCA Nutrient Management Maryland Commercial Applicators 0.0% 0.0% 

UrbanNMMdDIY Nutrient Management Maryland Do It Yourself 0.0% 0.0% 

UrbanNMPlan Nutrient Management Plan 4.5% 0.0% 

UrbanNMPlanHR Nutrient Management Plan High Risk Lawn 10.0% 0.0% 

UrbanNMPlanLR Nutrient Management Plan Low Risk Lawn 3.0% 0.0% 

NO Floating Treatment Wetland 0% Coverage of Pond 0.0% 0.0% 

FTW1 Floating Treatment Wetland 10% Coverage of Pond 1.6% 2.3% 

FTW2 Floating Treatment Wetland 20% Coverage of Pond 3.3% 4.7% 

FTW3 Floating Treatment Wetland 30% Coverage of Pond 4.9% 7.0% 

FTW4 Floating Treatment Wetland 40% Coverage of Pond 6.5% 9.2% 

FTW5 Floating Treatment Wetland 50% Coverage of Pond 8.0% 11.5% 
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Appendix B 
Rocky Gorge Reservoir and Triadelphia Reservoir Watersheds Future Implementation Project List 

 

8 Digit Watershed 
Name Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Rocky Gorge Dam 
Sole D'Italia REST Bioretention DA Acres 1.2 TBD  

Rocky Gorge Dam 
Chevron Gas 
Station 

REST Bioretention DA Acres 0.8 TBD  

Rocky Gorge Dam 
Gold Mine 
Crossing 

CONV 
Retention Pond (Wet 
Pond) DA Acres 11.3 TBD  

Rocky Gorge Dam  REST Stream Restoration Linear Feet 2,832.0 TBD - additional  

Rocky Gorge Dam  REST Forest Planting Acres Planted 200.0 TBD - additional  

Rocky Gorge Dam  REST 
Riparian Forest 
Planting 

Acres Planted 121.1 TBD - additional  

Rocky Gorge Dam  REST Tree Planting Trees Planted 2.5 TBD - additional  

Rocky Gorge Dam  REST 
Stormwater BMPs - 
RR 

DA Acres 73.0 TBD - additional  

Rocky Gorge Dam  REST 
Stormwater BMPs - 
ST 

DA Acres 214.1 TBD - additional  

Rocky Gorge Dam  CONV 
Stormwater BMPs - 
ST 

DA Acres 426.9 TBD - additional  

Triadelphia Reservoir  REST Stream Restoration Linear Feet 1,416.0 TBD - additional  

Triadelphia Reservoir  REST Forest Planting Acres Planted 25.0 TBD - additional  

Triadelphia Reservoir  REST 
Riparian Forest 
Planting 

Acres Planted 10.8 TBD - additional  

Triadelphia Reservoir  REST Tree Planting Trees Planted 175.0 TBD - additional  
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8 Digit Watershed 
Name Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Triadelphia Reservoir 
 

REST 
Stormwater BMPs - 
RR 

DA Acres 14.5 TBD - additional 
 

Triadelphia Reservoir 
 

REST 
Stormwater BMPs - 
ST 

DA Acres 25.3 TBD - additional 
 

Triadelphia Reservoir 
 

CONV 
Stormwater BMPs - 
ST 

DA Acres 142.3 TBD - additional 
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Appendix C 

Public Comment Period Documentation – To be added once complete 
 



 

  

Appendix G8  
Seneca Creek Watershed Total Maximum Daily Load 

Stormwater Wasteload Allocation Implementation Plan for 
Sediment and associated TIPP spreadsheet 
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1 Introduction 
1.1 Background and Purpose 
The Montgomery County Department of Environmental Protection (DEP) Watershed Restoration Division 
(WRD) is updating implementation plans to address local water quality impairments for which a Total 
Maximum Daily Load (TMDL) has been established by the Maryland Department of the Environment 
(MDE) and approved by the U.S. Environmental Protection Agency (USEPA or EPA). A TMDL establishes a 
maximum load of a specific pollutant of concern or stressor that a waterbody can assimilate and still meet 
water quality standards (WQS) for its designated use class.  
 
Under the Federal Clean Water Act (CWA), the State of Maryland is required to assess and report on the 
quality of waters throughout the state. Where Maryland’s WQS are not fully met, Section 303(d) requires 
the state to list these water bodies as impaired waters. The State is then required to develop a TMDL for 
each pollutant of concern for the listed impaired waters. Following development of the TMDL, 
jurisdictions with responsibility for the pollutants and the impaired waters are required to develop a plan 
(Watershed Implementation Plan) to meet the goals of the TMDL. See Section 1.1.1 for more details.  
 
The Seneca Creek watershed (Figure 1-1), has several impaired water listings in Maryland’s Final 
Combined 2020-2022 Integrated Report of Surface Water Quality (303(d) list and 305(b) Report; MDE, 
2022b) as described in more detail in Section 2.1.2.3 of this plan. The Seneca Creek sediment TMDL applies 
to Montgomery County and Maryland Department of Transportation State Highway Administration 
(MDOT SHA), which both hold Phase I Municipal Separate Storm Sewer System Discharge Permit (MS4) 
permits, in addition to Phase II stormwater entities, including federal lands, parks, and other land not 
under jurisdiction of the Phase I MS4 permittees. This plan will specifically address the Seneca Creek 
watershed sediment TMDL under the responsibility of Montgomery County.  
 
Responsibility for the Seneca Creek watershed sediment reductions is divided among the contributing 
jurisdictions, listed above. The TMDL loading targets, or allocations, are also divided among the pollution 
source categories, which in this case includes non-point sources (termed load allocation or LA) and point 
sources (termed waste load allocation or WLA). The WLA consists of loads attributable to regulated 
process water or wastewater treatment and to regulated stormwater. For the purposes of the TMDL and 
consistent with implementation of the National Pollutant Discharge Elimination System (NPDES) MS4, 
stormwater runoff from MS4 areas is considered a point source contribution. This stormwater wasteload 
allocation (SW-WLA) is the primary focus of the planning effort documented in this implementation plan. 
 
MDE’s General Guidance for Local TMDL (Total Maximum Daily Load) Stormwater Wasteload Allocation 
(SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022a) calls for an iterative and adaptive 
approach for implementation. If new methods of stormwater treatment are developed, or better 
approaches to source control are found subsequent to the development of the plan, the County’s strategy 
can be revised to incorporate the changes. Similarly, if some elements of the plan do not achieve the 
expected reductions in loads, adaptations and improvements can be implemented and reported in annual 
progress updates. The County’s adaptive management process is further described in Section 7.4 of this 
plan.  
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Figure 1-1. Location of Seneca Creek Watershed
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1.1.1 NPDES MS4 Permit Requirements 

The County’s initial NPDES MS4 permit was issued on March 15, 1996 and was renewed on February 15, 
2010. In January 2012, the Countywide Coordinated Implementation Strategy (CCIS; Montgomery County, 
2012) was submitted by the County to MDE to meet the 2010 MS4 permit’s three major requirements 
including: watershed restoration that targets runoff management; bacteria, sediment, and nutrient 
reductions required to meet TMDL SW-WLAs assigned to the Montgomery County MS4 and approved by 
EPA; and, trash and litter management. The CCIS also incorporated information pertinent to effectively 
include stakeholders in watershed restoration.  
 
On September 17, 2018, the County received conditional approval from MDE of the TMDL implementation 
strategies included in the CCIS, with final approval conditional on the County submitting separate 
watershed-specific implementation plans that more clearly address the following key elements: 

1. Baseline load estimates and associated calculations, current progress load assessments, and 
projected implementation scenario load assessments, 

2. Enumeration of specific planned implementation actions in an accounting format, 
3. Schedule of compliance indicating the end dates for achievement of the total required load 

reductions and regular milestones prior to those end dates. 
 
Montgomery County’s current NPDES MS4 permit (20-DP-3320, MD0068349; MDE 2021a), issued in its 
final form by MDE on November 5, 2021, requires the County to address all outstanding comments on 
TMDL implementation plans needed for MDE approval of the plans. An excerpt from the current permit 
is included here. 
 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.1.) 

1. Where Montgomery County has submitted an implementation plan for a TMDL identified in 
Appendix A and that plan has yet to be approved, the County shall, within one year of the effective 
date of this permit, address all outstanding comments needed for the Department’s approval of the 
plan. 

This updated plan addresses MDE’s September 17, 2018 comments and provides the loading targets, 
recommended management measures, load reduction estimates, schedule, milestones, cost estimates 
and funding sources, and the tracking and monitoring approaches to meet the sediment SW-WLA assigned 
to the Montgomery County Municipal Separate Storm Sewer System in the Seneca Creek Watershed. 
 
The County’s 2021 permit also includes a new impervious restoration requirement (Part IV.E) which states: 
“By November 4, 2026, Montgomery County shall commence and complete the restoration of 1,814 
impervious acres that have not been treated to the MEP by implementing stormwater BMPs, 
programmatic initiatives, or alternative control practices in accordance with the 2021 Accounting 
Guidance.” MDE included an annual restoration benchmark schedule to achieve the impervious 
restoration requirement by the end of the permit term and a requirement to submit with each annual 
report a list of best management practices (BMPs) to be completed in the following year to work toward 
meeting the impervious restoration benchmarks. Although this TMDL implementation plan does not 
directly address the County’s impervious restoration requirement, restoration BMPs implemented for 
TMDL compliance will also provide restoration credit towards the impervious restoration goal; and, 
conversely, BMPs implemented for impervious restoration will also provide load reductions towards 
achieving the TMDL SW-WLAs. 
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1.1.2 Watershed Delineation 

The Seneca Creek watershed is located in the north-central portion of Montgomery County, Maryland 
(Figure 1-1). The watershed flows south where it drains to the Potomac River, which ultimately leads to 
the Chesapeake Bay. The watershed is entirely contained with Montgomery County. Poolesville is located 
at the western end of the watershed and Montgomery Village is located in the south-central portion of 
the watershed (Figure 1-2). 
 
The Seneca Creek watershed is approximately 82,738 acres (129.3 square miles) in area and contains 
approximately 299.3 total miles of streams, based on the National Hydrography Dataset High Resolution 
1:24,000 scale (NHD Plus HR) stream data. The watershed includes several named streams, including 
Great Seneca Creek, Cabin Branch, Gunners Branch, Little Seneca Creek, and Ten Mile Creek, among 
others.  
  
1.2 Allocated and Future Loads Summary 
This Implementation Plan addresses the sediment SW-WLA assigned to the Montgomery County MS4 in 
the Seneca Creek watershed. Additional SW-WLAs for the Seneca Creek watershed TMDLs are assigned 
to other Phase I MS4s (MDOT SHA), as well as to a number of smaller Phase II MS4 entities, and the County 
plans to coordinate and collaborate with the other MS4s in the watershed as it relates to BMP 
implementation and maintenance. The following is the TMDL document for sediment, which identifies 
the SW-WLA and associated pollutant reductions assigned to Montgomery County’s MS4 and are 
addressed in this plan: 
 

• Total Maximum Daily Load of Sediment in the Seneca Creek Watershed, Montgomery 
County, Maryland – EPA Approval Date: September 30, 2011 (MDE, 2011) 

 
The required Seneca Creek watershed sediment (TSS) TMDL target percent reduction, as defined by the 
TMDL, is shown in Table 1-1 below along with milestones and target years determined by the County 
through the planning process.  
 
Table 1-1. Seneca Creek Watershed Local TMDL Milestone and Target Years 

TMDL Watershed - 
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 

Seneca Creek - TSS 2036 2050 2064 44.6% 
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Figure 1-2. Aerial photography (2020) of Seneca Creek Watershed 
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The TMDL Implementation Progress and Planning (TIPP) spreadsheet tool (MDE, 2021c) was used to 
model baseline, progress, and future loads. The TIPP tool was developed by MDE’s Water and Science 
Administration to simplify the load estimating and planning process for development and tracking of local 
TMDL implementation plans. The spreadsheet tool estimates load reductions at various points in the 
watershed planning process, allowing users to assess current progress and future BMP implementation. 
The spreadsheet uses Chesapeake Bay Program Watershed Model Phase 6 (CBP WM P6) Chesapeake 
Assessment Scenario Tool (CAST) 2017d No Action (No BMP) scenario loading rates with disaggregated 
Stream Bed and Bank (STB) loads at the county 8-digit watershed scale. Details of the modeling and load 
calculations are included in Section 4. 
 
Based on MDE guidance, potential increases in the stormwater load since the TMDL baseline year (2005) 
that are attributed to growth in the stormwater sector (i.e., growth in developed land uses) are not 
accounted for in the development of this plan. Local TMDLs are considered met, from a planning and 
pollutant loading accounting perspective, when the load reductions associated with restoration progress 
coupled with the future restoration load reductions exceed the load reduction required. Methods to 
address additional nutrient and sediment loads since the baseline year and potential future loads that 
may result from anticipated growth within County are discussed in Section 2.3. 
 
This section of the plan, including Table 1-2, provides a concise summary of the loads and reductions at 
important timeline intervals including the baseline, 2021 progress, interim milestones, and target year 
planning intervals. These terms and dates are used throughout the plan and are presented and defined 
here to assist the reader in understanding the definitions of each, how they were derived, and to provide 
an overall summary demonstrating the percent reduction required and percent reduction achieved 
through full implementation of this plan. Sediment loads and SW-WLAs are presented as tons/year in the 
Seneca Creek Sediment TMDL (MDE, 2011) document but will be discussed as lbs/year in this 
implementation plan. Future levels of implementation, by BMP type, are discussed in detail in Section 4.3. 
 

• Impairment Baseline Loads: Sediment baseline loads (i.e., land use loads with treatment from 
baseline development and restoration BMPs included) reflecting 2005 conditions in the Seneca 
Creek watershed were calculated by modeling BMP implementation up to baseline year 2005 in 
the TIPP spreadsheet tool. Baseline loads were used to calculate the target load or SW-WLA.  

• FY2021 Progress Loads: Progress loads achieved from restoration BMP implementation after the 
baseline year through Fiscal Year (FY) 2021 (i.e., June 30, 2021) were calculated using the TIPP.  

• Milestone 1 Loads: Future loads that will result from implementation of strategies after FY2021 
through 2036 for the sediment TMDL in the Seneca Creek watershed.   

• Milestone 2 Loads: Future loads that will result from implementation of strategies after 2036 
through 2050 for the sediment TMDL in the Seneca Creek watershed. 

• Target % Reduction: Reduction percentages assigned to Montgomery County NPDES regulated 
stormwater point source as noted in the TMDL document.  

• Target Load (SW-WLA):  Because the County’s local TMDLs were developed by MDE under older 
versions of the Chesapeake Bay Program Watershed Model or using a different modeling tool, the 
sediment SW-WLA was translated by the County into TIPP-compatible target loads using the TIPP 
model while maintaining the original percent reductions required in the TMDL (44.6%). Allocated 
loads are calculated from the baseline loads using the TIPP and following calculation: Target Load 
= Baseline Load – (Baseline Load x Target % Reduction). 

• Target Year Future Loads: Loads that is expected to result from implementation of this plan. 
Target year for the Seneca Creek sediment TMDL is 2064. 
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• Future % Reduction: The % reduction that will be achieved from implementation of this plan. 
 

Table 1-2. Seneca Creek Watershed Local TMDL Allocated Loads and Future Loads 

 Seneca Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Impairment Baseline Load 71,073,704 
FY2021 Progress Load 62,188,739 
Milestone 1 Load 58,809,879 
Milestone 2 Load 53,237,184 
Target Load (SW-WLA) 39,374,832 
Target Year Future Load 39,372,505 
Target % Reduction 44.6% 
Future % Reduction 44.6% 

 
1.3 Plan Elements and Structure 
This plan is developed within the context of on-going watershed management planning, restoration, and 
resource protection being conducted by Montgomery County.  
 
MDE has prepared several guidance documents to assist municipalities with preparation of TMDL 
implementation plans. This plan is developed following the guidance detailed in the following documents: 

• General Guidance for Developing a Stormwater Wasteload Allocation (SW-WLA) Implementation 
Plan (MDE, 2014) 

• Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated. Guidance for 
National Pollutant Discharge Elimination System Stormwater Permits (MDE, 2021b) 

• General Guidance for Local TMDL Maximum Daily Load Stormwater Wasteload Allocation 
Watershed Implementation Plans (MDE, 2022a) 

• Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) 
Stormwater Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 
2022c) 
 

This Seneca Creek implementation plan is organized as follows: 
 

Section 1 Introduction 
 
Section 2 Describes pollutant impacts within the watershed, water quality, biological 
impairment, pollution sources including land use/land cover and impervious surfaces, and current 
programs that mitigate the pollutant loading impacts from new development in the watershed. 
 
Section 3 Presents the types of BMPs being implemented or that may be planned in the 
watershed. Each BMP type is listed and defined in this section. The County’s geodatabase is also 
described including definitions of project development statuses and planning tiers used in the 
database and in this plan.  
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Section 4 Describes the modeling approach in detail and presents the current and future BMP 
implementation and associated load reductions.  
 
Section 5 Describes County financial resources needed to implement the plan and summarizes 
funding sources.  
 
Section 6 Presents the implementation plan schedule with target loads and activities required 
to achieve those targets based on milestone implementation targets. 
 
Section 7 Discusses the County’s system for tracking implementation of management measures, 
reporting requirements to MDE, estimating load reductions through modeling, and tracking 
overall program success through long term monitoring. The County’s adaptive management 
process is also described in this section. 
 
Section 8 Presents the County’s policies and procedures in place for stormwater management 
facility inspection, maintenance, and enforcement.  
 
Section 9 The County’s various monitoring programs are described in this section including 
Countywide biological monitoring, restoration monitoring, water quality monitoring, and 
watershed assessments.  
 
Section 10 Describes the County’s public outreach and education programs, the key steps in 
the County’s implementation plan submittal process, and the public and MDE comment and 
response process. 
 
Section 11 References 

 
The outcome of the planning effort is to provide guidance for the strategic implementation of watershed 
protection and restoration efforts that will meet Montgomery County’s Seneca Creek local TMDL SW-
WLAs and contribute to meeting water quality standards. Successful implementation of the plan will lead 
to improvements in local watershed conditions and aquatic health. 
 
2 Causes and Sources of Impairments 
This section describes the designated uses, water quality, and biological conditions of the watershed, as 
well as land use and impervious surface data that may help explain the water quality impairments 
currently affecting the watershed. 
 
2.1 Impairments 

2.1.1 Pollutant Impacts 

Elevated levels of sediment currently impair the Seneca Creek watershed as evident through the 303(d) 
listings and local TMDL requirement. Sediment, both from upland and in-stream sources, can impact in-
stream habitat by covering and filling gravelly and rocky substrate, which is a preferred substrate habitat 
for some aquatic organisms (fish and benthic communities) and necessary for some fish species for 
spawning. This is particularly true in the Piedmont physiographic region, which includes the Seneca Creek 
watershed, where streams naturally would have a gravelly or rocky substrate. Finer clays, silts and sands 



Seneca Creek Watershed Sediment TMDL Implementation Plan 2022 

 

9 Montgomery County DEP 
 

associated with sediment as a pollutant are more mobile and transient and provide less stable and livable 
space for more sensitive benthic macroinvertebrate species by filling the interstitial spaces between larger 
substrate particles in the channel bottom. Increases in sediment loads in channels that cannot adequately 
transport the load can lead to deposition and aggrading streams. These factors often negatively impact 
channel flow, causing additional erosion and increases in flooding, particularly if road crossing capacity is 
limited by sediment accumulation. Suspended sediment in the water column may limit light penetration 
and prohibit healthy propagation of algae and submerged aquatic vegetation. Suspended sediments can 
cause gill abrasion in fish and can limit clarity which impacts aquatic species that rely on sight for feeding. 
 

2.1.2 Water Quality 

2.1.2.1 Use Designations 

According to WQS established by MDE in the Code of Maryland Regulations (COMAR), Surface Water Use 
Designations for the Seneca Creek mainstem and its tributaries are Use I-P – Water Contact Recreation, 
Protection of Aquatic Life and Public Water Supply; Use III-P – Nontidal Coldwater and Public Water 
Supply; and Use IV – Recreational Trout Waters and Public Water Supply (COMAR 26.08.02.08). Most of 
Seneca Creek mainstem and its tributaries are designated as Use I-P. A portion of Little Seneca Creek and 
its tributaries, from the outlet of Little Seneca Lake to the stream’s confluence with Bucklodge Branch, 
and Wildcat Branch and its tributaries, are designated as Use III-P. Another portion of Little Seneca Creek 
and its tributaries, which are upstream of Little Seneca Lake, are designated as Use IV-P. A map of 
designated use class location by County and 8-digit watershed is available on MDE’s website: Designated 
Use Classes for Maryland’s Surface Waters. Sediment TMDLs of non-tidal tributary streams address the 
narrative water quality criteria specific to designated uses for the support of aquatic health (COMAR 
26.08.02.03-3b/3e/3g). Use designations of the Seneca Creek Watershed are presented in Table 2-1 
(COMAR 26.08.02.02).  
  

https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
https://mdewin64.mde.state.md.us/WSA/DesigUse/index.html
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Table 2-1. Use Designations of the Seneca Creek Watershed 

Designated Uses Use I-P Use III-P Use IV-P 

Growth and propagation of fish (not trout), other aquatic 
life and wildlife X X X 

Water contact sports X X X 
Leisure activities involving direct contact with surface 
water X X X 

Fishing X X X 
Agricultural water supply X X X 
Industrial water supply X X X 
Propagation and harvesting of shellfish - - - 
Seasonal migratory fish spawning and nursery use - - - 
Seasonal shallow-water submerged aquatic vegetation 
use - - - 

Open-water fish and shellfish use - - - 
Seasonal deep-water fish and shellfish use - - - 
Seasonal deep-channel refuge use - - - 
Growth and propagation of trout - X - 
Capable of supporting adult trout for a put and take 
fishery - - X 

Public water supply X X X 
Source: https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx 
 
2.1.2.2 Tier II High Quality Waters 

Tier II waters are those that have an existing water quality that is significantly better than WQS minimum 
requirements (MDE, 2021d). Maryland’s antidegradation policy has been promulgated to provide 
implementation of more restrictive planning efforts in areas where Tier II waters have been designated 
to maintain the condition of high-quality waters. This implementation has the greatest immediate effect 
on local government planning due to higher standards for discharge into Tier II waters. Currently, Tier II 
streams are identified according to fish and benthic indices of biotic integrity (IBI). Streams listed as Tier 
II waters will always remain Tier II waters and require antidegradation review if permitted activities occur 
in the watershed.    
 
Based on analysis of MDE Tier II spatial data (as of March 2021), Maryland has designated 263 Tier II 
streams segments. There is one Tier II stream segment (1.7 miles of Goshen Run) in the Seneca Creek 
watershed.  
 
2.1.2.3 TMDLs and 303(d) Impairments 

TMDLs are established for waterbodies on Maryland’s 303(d) integrated list of impaired waterbodies to 
set pollutant limits to achieve attainment of the designated use. For each combination of waterbody and 
pollutant, the State must estimate the maximum allowable pollutant load, or TMDL, that the waterbody 
can receive and still meet water quality standards. TMDLs are required by the CWA. Category 4a of the 
303(d) list describes impaired waters with a TMDL or other reduction measure already in place. Category 
5 lists impaired waters in need of a TMDL. Maryland’s Final Combined 2020-2022 Integrated Report (MDE, 
2022b) included a new subcategory to Category 5 called Category 5s and includes waterbody impairments 

https://mde.maryland.gov/programs/water/tmdl/waterqualitystandards/pages/wqs_designated_uses.aspx
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caused by chloride from road salt. MDE is addressing chloride impairments (5s) using ‘straight-to-
implementation’ approaches to expedite chloride reduction practices; therefore, a local TMDL 
implementation plan is not needed for chloride listings.  
 
According to Maryland’s Final Combined 2020-2022 Integrated Report, several segments within the 
Seneca Creek watershed are listed for water quality impairments. Category 4a, 5, and 5s listings for Seneca 
Creek are included in Table 2-2. A map of surface water quality assessment information found in 
Maryland’s Combined 2020-2022 Integrated Report is available on MDE’s website: Water Quality 
Assessments (IR) and TMDLs. Final approved TMDLs within Montgomery County with a SW-WLA are 
shown in bold text. 
 
Table 2-2. Category 4a, 5, and 5s Listings for Montgomery County's Portion of the Seneca Creek Watershed 

Impairment Applicable Segment – 
Water Type Detail 

303(d) List 
Category 

Year First 
Listed 

TMDL 
Approval 

Date 
Phosphorus, Total Impoundments – Clopper Lake 4a 1998 4/4/2002 
Sedimentation/siltation Impoundments – Clopper Lake 4a 1998 4/4/2002 
Total Suspended Solids 
(TSS) Non-tidal 8-digit watershed 4a 1996 9/30/2011 

Chlorophyll-a Impoundments – Clopper Lake 5 2022 TBD 
Temperature Non-tidal Segment(s) 5 2014 TBD 
Chloride Non-tidal 8-digit watershed 5s 2010 TBD 

Final approved TMDLs within Montgomery County with a SW-WLA, shown in bold text 
Category 4a: Impaired waters with a TMDL or other reduction measure in place 
Category 5: Impaired waters in need of a TMDL 
Category 5s: Impaired waters caused by chloride from road salt – ‘straight-to-implementation’ 
Source: Maryland’s Final Integrated Report of Surface Water Quality (MDE, 2022b)  
 

2.1.3 Biological Impairment 

Montgomery County’s streams are home to a diverse community of plants and animals including 
hundreds of species of stream bugs, over 60 species of fish, almost 60 species of reptiles and amphibians, 
nine species of crayfish, and more than ten species of freshwater mussels (Montgomery County, 2022a). 
All of these unique animals live together forming the stream ecosystems throughout Montgomery County. 
Montgomery County DEP has been performing biological monitoring in the Seneca Creek watershed since 
1994 using a variety of methods. As part of the County’s watershed monitoring efforts, the Seneca Creek 
watershed has been divided into three (3) subwatersheds: Dry Seneca Creek (DS), Great Seneca Creek 
(GS), and Little Seneca Creek (LS). DEP has compiled a comprehensive data set of habitat, benthic 
macroinvertebrate, and fish data spanning from 1994 through 2021, which contains a mix of both 
randomly selected site locations and sites targeted at a location for a specific monitoring purpose.  While 
the extensive data set is generally comparable to data collected by the Maryland Biological Stream Survey 
(MBSS), there are some differences, which should be acknowledged: 
 

• Benthic samples collected before 2002 were collected with a kick seine. Starting in 2002 DEP 
began using D-nets to match MBSS field protocols (Kazyak, 2001; Stranko et al., 2007). 

https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
https://mdewin64.mde.state.md.us/WSA/IR-TMDL/index.html
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• Benthic subsamples from 2002 through 2015 were subsampled to 200 organisms. Starting in 2016 
DEP began following MBSS laboratory sorting protocols (Boward and Friedman, 2011) and 
subsampled to 120 organisms. 

• Prior to 2016, organisms in the family Chironomidae were not identified past the family level. 
Starting in 2016 following MBSS laboratory identification protocols (Boward and Friedman, 2011) 
and Chironomids were identified to genus level. 

• Site selection varies 
o Many samples were targeted to monitor specific impacts.  
o Some were randomly selected from a targeted stream reach.  
o Others were stratified by stream order and randomly selected in the Montgomery County 

Tributaries. 
• Most of the randomly selected sites and nearly all the targeted sites were revisited over time for 

trend analysis. 
• From 2010-2016, first order sites were not sampled in summer for fish. 
• From 2016-current, sites with drainage areas smaller than 0.5 square miles are not sampled in the 

summer for fish. 
 
DEP has also developed a Benthic Index of Biotic Integrity (BIBI) specifically for Montgomery County 
streams, that differs slightly from the MBSS BIBI for the piedmont physiographic region.  There are a total 
of eight metrics comprising measures of biological structure and function; each metric is scored either as 
a one (1), three (3), or five (5). The highest possible final score is 40.  
 
Benthic Macroinvertebrates IBI Metrics 
 

• Taxa richness (Total number of taxa) 
• Biotic index 
• Ratio of scrapers (Scrapers divided by (scrapers + filter feeding collectors)) 
• Proportion of Hydropsyche sp. & Cheumatopsyche sp. 
• Proportion of dominant taxa 
• Total number of Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa 
• Proportion of EPT individuals 
• Proportion of shredders 

  
To determine a narrative based on a final metric score, the following criteria are used (Table 2-3). These 
criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-3. BIBI scoring criteria. 

Score Narrative 
> or = 36 Excellent 

26-35 Good 
17-25 Fair 
< 17  Poor 

 
DEP has developed a Fish Index of Biotic Integrity (FIBI) specifically for Montgomery County streams, that 
differs slightly from the MBSS FIBI for the piedmont physiographic region.  There are a total of nine metrics 
comprising measures of biological structure and function; each metric is scored either as a one (1), three 
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(3), or five (5). The metric scores are summed then averaged across all nine metrics, resulting in an overall 
score ranging from 1.0 to 5.0.  
 
Fish IBI Metrics 
 

• Total number of fish species 
• Number of riffle benthic insectivorous individuals 
• Number of minnow species (Cyprinidae) 
• Number of intolerant species 
• Proportion of tolerant individuals 
• Proportion of individuals as omnivores/generalists 
• Proportion of individuals as pioneering species 
• Total number of individuals (excluding tolerant sp.) 
• Proportion with disease/anomalies 

  
To determine a narrative based on a final metric score, the following criteria shown in Table 2-4 are 
applied. These criteria are determined by plotting reference stream benthic conditions. 
 
Table 2-4. FIBI scoring criteria. 

Score Narrative 
> or = 4.6 Excellent 
3.4 - 4.3 Good 
2.3 -3.2 Fair 
< 2.3  Poor 

 
 

Physical habitat data are collected using a modified EPA Rapid Bioassessment Protocol (RBP; Barbour et 
al., 1999) for riffle/run prevalent streams.  The following parameters were assessed during both spring 
(benthic macroinvertebrates) and summer (fish) sampling events.   

• Instream Cover (fish) 
• Epifaunal Substrate 
• Embeddedness 
• Channel Alteration 
• Sediment Deposition 
• Frequency of Riffles 
• Channel Flow Status 
• Bank Vegetative Protection 
• Bank Stability 
• Riparian Vegetative Zone Width 

 
Biological Monitoring Results  

Results of the benthic macroinvertebrate sampling from 2016 through 2021 by subwatershed are listed 
below in Table 2-5.  BIBI narrative condition ratings for individual sampling locations are shown in Figure 
2-1. Data collected prior to 2016 were omitted from this analysis since the laboratory processing methods 
did not follow MBSS protocols, and therefore, may not be directly comparable. Additionally, results from 
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the more recent sampling events should provide the best characterization of the current conditions. It 
should also be noted that the percentages shown in Table 2-5 are based on the number of samples 
collected during this time period rather than the percentage of sites throughout each subwatershed.  This 
is primarily due to the dataset being comprised of a mix of targeted and random sites, as well as routine 
monitoring sites with repeat samples, which are not necessarily representative of the entire 
subwatershed.  Dry Seneca Creek had the largest proportion of samples rated as ‘Poor’ at 40% and an 
additional 40% rated ‘Fair’.  Only 20% were rated ‘Good’ and 0% rated as ‘Excellent’.  Great Seneca Creek 
had 29% rated as ‘Poor’ with 32% rated as ‘Fair’.  No sites in Great Seneca Creek were rated ‘Excellent’.  
Little Seneca Creek had the lowest proportion of samples rated ‘Poor’ at 11%, while 36% were rated ‘Fair’,  
44% were ‘Good’, and the remaining 9% were ‘Excellent’. 
 
Table 2-5. Benthic macroinvertebrate sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
BIBI Narrative Ratings 

Excellent Good Fair Poor 
Dry Seneca Creek 

(n=5) 0% 20% 40% 40% 

Great Seneca 
Creek (n=44) 0% 39% 32% 29% 

Little Seneca 
Creek (n=196) 9% 44% 36% 11% 

 

Results of the fish sampling from 2016 through 2021 by subwatershed are listed below in Table 2-6.  FIBI 
narrative condition ratings for individual sampling locations are shown in Figure 2-2. It should also be 
noted that the percentages shown in Table 2-6 are based on the number of samples collected during this 
time period rather than the percentage of sites throughout each subwatershed.  This is primarily due to 
the dataset being comprised of a mix of targeted and random sites, as well as routine monitoring sites 
with repeat samples, which are not necessarily representative of the entire subwatershed.  Dry Seneca 
Creek had the largest proportion of samples rated as ‘Poor’ at 4%, and an additional 50% rated as ‘Fair’. 
No sites in Dry Seneca were rated ‘Excellent’.  Great Seneca Creek had a small proportion of sites (4%) 
rated as ‘Poor’, while 11% of samples were rated as ‘Fair’.  The largest proportion of sites were rated 
‘Good’ (64%), with an additional 21% rated ‘Excellent’.  Only 2% of Little Seneca Creek was rated as ‘Poor’, 
with 10% rated as ‘Fair’ and 54% rated as ‘Good.’ The remaining sites in Little Seneca Creek (34%) were 
rated ‘Excellent’.   
 
Table 2-6. Fish sampling results from 2016 - 2021 by percentage of samples collected. 

Subwatershed 
FIBI Narrative Ratings 

Excellent Good Fair Poor 
Dry Seneca Creek 

(n=2) 0% 50% 50% 0% 

Great Seneca 
Creek (n=28) 21% 64% 11% 4% 

Little Seneca 
Creek (n=112) 34% 54% 10% 2% 
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Physical Habitat Assessments 

Results of the physical habitat assessments from 2016 through 2021 by subwatershed are listed below in 
Table 2-7 through Table 2-10.  RBP habitat assessment narrative condition ratings for individual sampling 
locations are shown in Figure 2-3.  The following parameters were determined to be the most applicable 
to representing potential impacts from sediment and nutrient impairments; instream cover, epifaunal 
substrate, embeddedness, and sediment deposition, and are therefore the focus of the analysis. 
 
For instream habitat, Great Seneca Creek had the largest proportion of records rated as ‘Poor’ at 22%, 
and an additional 45% rated as ‘Marginal’ (Table 2-7).  Great Seneca Creek had 10% rated as ‘Poor’, and 
an additional 53% rated ‘Marginal’.  Finally, Little Seneca Creek had only 6% rated as ‘Poor,’ but an 
additional 63% rated as ‘Marginal.’   
 
Table 2-7. Physical habitat assessment results for Instream Habitat from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Instream Cover Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Dry Seneca Creek 

(n=9) 22% 11% 45% 22% 

Great Seneca 
Creek (n=70) 6% 31% 53% 10% 

Little Seneca 
Creek (n=293) 1% 30% 63% 6% 

 
For epifaunal substrate, there were no ‘Poor’ records for any of the subwatersheds (Table 2-8). Dry Seneca 
Creek had the largest proportion of records rated as ‘Marginal’ at 89%, and an additional 11% rated as 
‘Suboptimal.’ In Great Seneca Creek 76% of records were rated ‘Marginal’, while 24% were rated 
‘Suboptimal’.  In Little Seneca Creek 63% of records were rated as ‘Marginal’ and an additional 35% rated 
as ‘Suboptimal.’ Little Seneca Creek was also the only subwatershed to receive ratings in the ‘Optimal’ 
category at 2%.   
 
Table 2-8. Physical habitat assessment results for Epifaunal Substrate from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Epifaunal Substrate Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Dry Seneca Creek 

(n=9) 0% 11% 89% 0% 

Great Seneca 
Creek (n=70) 0% 24% 76% 0% 

Little Seneca 
Creek (n=293) 2% 35% 63% 0% 

 
Dry Seneca Creek had the largest proportion of records rated as ‘Poor’ at 11% for embeddedness, and an 
additional 22% rated as ‘Marginal’ (Table 2-9).  Great Seneca Creek had 10% of records rated ‘Poor’ and 
49% were rated ‘Marginal’. Little Seneca Creek had only 4% rated ‘Poor’ and 43% rated ‘Marginal’.  
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Table 2-9. Physical habitat assessment results for Embeddedness from 2016 - 2021 by percentage of data records. 

Subwatershed 
Embeddedness Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Dry Seneca Creek 

(n=9) 0% 67% 22% 11% 

Great Seneca 
Creek (n=70) 3% 38% 49% 10% 

Little Seneca 
Creek (n=293) 4% 49% 43% 4% 

 
Great Seneca Creek had the largest proportion of records rated as ‘Poor’ at 17% for sediment deposition, 
and an additional 76% rated as ‘Marginal’ (Table 2-10).  Dry Seneca Creek had 11% of records rated ‘Poor’ 
and 44% were rated ‘Marginal. Little Seneca Creek had 6% of records rated as ‘Poor’ and an additional 
86% were rated ‘Marginal’.  
 
Table 2-10. Physical habitat assessment results for Sediment Deposition from 2016 - 2021 by percentage of data 
records. 

Subwatershed 
Sediment Deposition Narrative Ratings 

Optimal Suboptimal Marginal Poor 
Dry Seneca Creek 

(n=9) 0% 44% 44% 11% 

Great Seneca 
Creek (n=70) 0% 7% 76% 17% 

Little Seneca 
Creek (n=293) 0% 8% 86% 6% 

 
Conclusions 

Biological and physical habitat impairments are generally widespread throughout the Seneca Creek 
watershed with some areas of lesser impairment in the Ten Mile Creek and Clarksburg Special Protection 
Areas around the I-270 corridor. Differences between BIBI and FIBI narrative conditions for many sites 
makes it difficult to inform a targeted implementation approach using biological data.  For instance, 
benthic sampling at a given site may yield BIBI ratings of ‘Poor’ or ‘Fair’, while fish sampling may yield FIBI 
ratings of ‘Good’ or ‘Excellent’. Physical habitat data suggest sediment deposition impairments likely 
impact a large majority of sites in the Seneca Creek drainage. However, impaired epifaunal substrate also 
impacts a large proportion of sites which may be the primary driver behind the high proportion of ‘Poor’ 
and ‘Fair’ benthic macroinvertebrate conditions.    
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Figure 2-1. Benthic Macroinvertebrate Sampling Results from 2016 – 2021. 
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Figure 2-2. Fish Sampling Results from 2016 – 2021. 
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Figure 2-3. RBP Habitat Assessment Results from 2016 – 2021. 
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2.2 Sources 
The major sources of sediment in the Seneca Creek watershed include cropland (52.3%) and urban land 
(34.2%), followed by forest (6.9%; MDE, 2011).  
 

2.2.1 Land Use/Land Cover 

The type and density of various land uses can have a dramatic effect on water quality and stream habitat.  
Forested areas slow stormwater flow and allow water to gradually seep into soils and drain into streams. 
Vegetation and soils bind nutrients and pollutants found within stormwater—improving water quality as 
it infiltrates the ground.  Developed areas, with a high percentage of impervious surfaces (buildings, paved 
roads, parking lots, etc.), increase the volume and/or flow of stormwater compared to forested areas with 
good vegetation —increasing the amount of pollutants entering streams.  Increased stormflow affects 
stream habitat negatively by increasing bank erosion and decreasing instream and riparian habitat.  
Agricultural land, if managed incorrectly, can also impair streams with increases in nutrients, sediment, 
and bacteria. 
 
2013/2014 land use/land cover data from the Chesapeake Conservancy (CCLU) was used to characterize 
the watershed and identify likely sources of nutrient and sediment loads in the watershed, as well as help 
determine where BMPs may be needed (Figure 2-4). The CCLU data is a high resolution (one meter) land 
use/land cover dataset developed from aerial photography and LiDAR elevation data. The CCLU data is 
used in the load calculations of the CBP WM P6 and the TIPP model and for consistency is used here to 
describe the watershed land use conditions.  
 
Land use/land cover data for the Seneca Creek watershed is presented in Table 2-11. Tree canopy (forest, 
tree canopy over turf, and tree canopy over impervious) accounts for almost half (44.7%) of the land use 
in the Seneca Creek watershed, followed by agriculture (19.4%) and turf grass (10.8%). Non-road 
impervious surfaces account for 6.9% of the watershed area, while impervious roads account for only 
2.2% of the watershed. 
 
Table 2-11. Land Use/Land Cover, Chesapeake Conservancy 2013/2014 Dataset, Seneca Creek Watershed 

 
 
 

 

 

 
 

 

 

 

 

Land Use / Land Cover 
Category Acres % of 

Watershed 
Impervious Road      1,815.8  2.2% 
Impervious Non-Road      5,691.8  6.9% 
Tree Canopy over Impervious      1,858.3  2.2% 
Tree Canopy over Turf      8,001.0  9.7% 
Turf Grass      8,960.2  10.8% 
Fractional Turf*      6,974.9  8.4% 
Fractional Impervious*         194.9  0.2% 
Mixed Open      2,293.3  2.8% 
Forest    27,158.6  32.8% 
Floodplain Wetland      1,779.1  2.2% 
Other Wetlands         986.1  1.2% 
Water         932.1  1.1% 
Agriculture    16,091.6  19.4% 

Total 82,737.8 100% 
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*Fractional Turf (small) contains 70% turf grass and 30% mixed open. Fractional Turf (medium) contains 50% turf 
grass and 50% mixed open. Fractional Turf (large) contains 30% turf grass, 60% mixed open, 10% agriculture. 
Fractional Impervious contains 30% impervious and 70% mixed open.  
 

2.2.2 Impervious Surfaces 

Impervious surfaces concentrate stormwater runoff, accelerate flow rates and direct stormwater to 
receiving streams, where it can cause stream erosion and habitat degradation. Runoff from impervious 
surfaces picks up and washes off pollutants and tends to have higher pollutant concentrations than runoff 
generated from pervious areas. In general, undeveloped watersheds with small amounts of impervious 
cover are more likely to have better water quality in local streams than urbanized watersheds with greater 
amounts of impervious cover. Impervious cover is a primary factor when determining pollutant 
characteristics and loadings in stormwater runoff. 
 
The degree of imperviousness in a watershed also affects aquatic life.  There is a strong relationship 
between watershed impervious cover and the decline of a suite of stream health indicators. As 
imperviousness increases, the potential stream quality decreases with most research suggesting that 
stream quality begins to decline at or around 10 percent imperviousness (Schueler, 1994; CWP, 2003). 
However, there is considerable variability in the response of stream indicators to impervious cover 
observed from 5 to 20 percent imperviousness due to historical effects, watershed management, riparian 
width and vegetative protection, co-occurrence of stressors, and natural biological variation. Because of 
this variability, one cannot conclude that streams draining low impervious cover will automatically have 
good habitat conditions and high-quality aquatic life.   
 
Impervious surfaces make up 12.8% of the Seneca Creek watershed (Figure 2-5). Impervious surface 
coverage is generally highest in the central portion of the watershed around Clarksburg, Germantown, 
Montgomery Village, and Gaithersburg, and in the far western and northeastern portions of the 
watershed around Poolesville and Damascus, respectively.   
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Figure 2-4. Chesapeake Conservancy Land Use/Land Cover (2013/2014 conditions) of Seneca Creek Watershed   
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Figure 2-5. Impervious Cover (2020 conditions) of the Seneca Creek Watershed (Montgomery County, 2022b) 



Seneca Creek Watershed Sediment TMDL Implementation Plan 2022 

 

24 Montgomery County DEP 
 

2.3 Anticipated Growth 
Future urban sector growth and the anticipated increase in urban loads that may result are expected to 
be controlled by two elements: stormwater management to the maximum extent practicable (MEP) that 
is required with new development and anticipated “Accounting for Growth” policies. This implementation 
plan is developed to treat the reduction required from the initial baseline year load, calibrated to the 
current Bay model. Based on guidance from MDE, TMDL restoration planning should focus on the 
untreated and undertreated areas associated with the urban footprint at the time of the TMDL baseline 
(MDE, 2014). Future load and loads potentially added to the urban sector since the baseline year to 
present, are not accounted for here as they are addressed under other programs described below. 
 

2.3.1 Plans for Future Growth 

The Thrive Montgomery 2050 Planning, Housing, and Economic Development Committee Draft plan 
(Montgomery County, 2021) was passed by the Montgomery County Council in October 2022. The 30-
year plan is the County’s update to their general plan and provides a framework for future plans and 
development to achieve economic competitiveness, racial and social equity, and environmental 
sustainability. The plan has an emphasis on focusing growth in targeted areas, emphasizing walking, 
biking, and transit, and protecting areas outside target growth areas such as the Agricultural Reserve and 
parks. The Agricultural Reserve is a designated land use zone that was created in 1980 by the Montgomery 
County Council to preserve 93,000 acres of farmland and rural space in the northwestern part of the 
county. The Seneca Creek watershed includes 30,049 acres of Agricultural Reserve area, making up 36.3% 
of the watershed. 
 
The Thrive Montgomery plan states that “Montgomery County is growing more slowly than in past 
decades, but our population is still projected by the Metropolitan Washington Council of Governments to 
increase by about 200,000 people over the next 30 years.” It goes on to state that 85% of the County’s 
land is already developed, and there is little land left to accommodate this projected growth since a 
significant portion of the County’s land is either protected within the Agricultural Reserve or under the 
stewardship of the Parks Department. Compact, corridor-focused growth will make development more 
environmentally sustainable, limiting the footprint of development, and encouraging walking, biking, and 
public transit use.  
 
The emphasis on compact growth within the Thrive Montgomery plan will result in redevelopment of 
areas developed prior to new stormwater requirements, which should result in increased stormwater 
management of previously uncontrolled impervious areas. Montgomery County requires redevelopment 
to meet the same stormwater management standard as new development, which exceeds state 
requirements. Redevelopment in areas of high impervious surface cover should slow the increase of 
impervious surface coverage across the County. Compact growth should also reduce development 
pressure on rural and natural areas (Montgomery County, 2021).   
 

2.3.1 Offsetting Nutrient and Sediment Loads from Future Growth 

Despite intentional and compact growth and development in the County, pollutant loading from urban 
stormwater sources is still expected to increase as the population grows. It is anticipated that new 
development will make use of environmentally sensitive design (ESD) stormwater treatment to the 
maximum extent practicable (MEP) in accordance with MDE’s Stormwater Regulations. 
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Maryland’s 2007 Stormwater Management Act went into effect in October of 2007, with resulting changes 
to COMAR and the 2000 Maryland Stormwater Design Manual in May of 2009. County law implementing 
the state regulations went into effect in August of 2010. The most significant changes relative to 
watershed planning are in regard to the implementation of ESD. The 2007 Act defines ESD as “using small-
scale stormwater management practices, nonstructural techniques, and better site planning to mimic 
natural hydrologic runoff characteristics and minimize the impact of land development on water 
resources.”  
 
In addition to the 2007 Stormwater Management Act, the following programs mitigate pollutant loading 
impacts from new development: 1991 Forest Conservation Act, 1997 Priority Funding Areas Act, 2009 
Smart, Green & Growing Planning Legislation, 2010 Sustainable Communities Act, 2011 Best Available 
Technology Regulation, and the 2012 Sustainable Growth & Agricultural Preservation Act. Part VI Special 
Programmatic Conditions of Montgomery County’s 2021 NPDES MS4 permit states that “any additional 
loads will be offset through Maryland’s Aligning for Growth policies and procedures as articulated through 
Chesapeake Bay milestone achievement” (MDE, 2021a).  
 
Anticipated “Accounting for Growth” policies will help address any residual load (TN: 50%, TP: 40%, TSS: 
10%, and bacteria: 30%) that may potentially be uncontrolled by development-based stormwater 
controls. As required by the State’s Watershed Implementation Plan (Bay Restoration Plan), Maryland is 
developing an Accounting for Growth (AFG) policy that will address the expected increase in the State’s 
pollution load from increases in population growth and new development. While not currently a fully 
formed policy, the State’s plan, as of the Final Report of the Workgroup on Accounting for Growth in 
Maryland (August 2013) focuses on two elements: 1) the strategic allotment of nutrient loads to large 
wastewater treatment plants, upgraded to the best available technology; and 2) the requirement that all 
other new loads must be offset by securing pollution credits. Maryland’s Phase III WIP (MDE, 2019) 
describes the states approach to accounting for growth as follows: 
 

“Because Maryland does not have regulations in place to offset increased loads from new 
sector growth, the State currently offsets loads through accelerated pollution reductions 
in the wastewater and agricultural sectors. Additionally, Maryland has land conservation, 
preservation, and growth management programs that limit growth impacts to the natural 
environment. To sustain Chesapeake Bay restoration and accommodate projected 
growth, Maryland needs to implement an adaptive growth policy through the 
accountability and adaptive management framework. This framework must regularly 
revisit sector-loading trends and provide sufficient offsets to stay under the State’s 
pollution reduction targets.” 

 
3 Best Management Practices 
Best management practices (BMPs) include both structural practices and programmatic practices that 
provide management and, in some cases, restoration of water quality and natural resources. The BMPs in 
this plan are either already implemented or are planned for implementation to achieve and maintain the 
Seneca Creek sediment local TMDL reductions. This section describes the types of BMPs being 
implemented in the watershed. Load reductions that result from these measures are discussed in Section 
4.  
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3.1 BMP Definitions and Treatment 
This section briefly describes each practice and includes a summary of the nutrient and sediment 
reductions achieved with each type. Associated BMP names used in the TIPP are included in italics.  
 
The recommended BMP practices are approved by MDE, described in the 2021 MS4 Accounting Guidance 
(MDE, 2021b) and included as BMPs in the TIPP tool. Exceptions to this are dry ponds which include dry 
detention ponds and dry extended detention ponds. These practices are no longer considered for future 
implementation; however, there are many existing facilities that are still actively managing runoff 
throughout the County. Dry ponds are often cost-effective opportunities for retrofit to provide water 
quality treatment so they are described here as well. The practices include: 
 
Stormwater BMPs 

• Bioretention — An excavated pit backfilled with engineered media, topsoil, mulch, and 
vegetation. These are planting areas installed in shallow basins in which the storm water runoff is 
temporarily ponded and then treated by filtering through the bed components, and through 
biological and biochemical reactions within the soil matrix and around the root zones of the 
plants. Bioretention includes an underdrain. Rain gardens function similar to and therefore are 
modeled as bioretentions. However, rain gardens do not include an underdrain. BMP Short 
Name(s) used in the TIPP = BioRetNoUdAB / BioRetUdAB / BioRetUdCD 

• Bioswales — An open channel conveyance that functions similarly to bioretention. Unlike other 
open channel designs, there is additional treatment through filter media and infiltration into the 
soil. BMP Short Name(s) used in the TIPP = Bioswale 

• Dry Detention Ponds – Depressions or basins created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow, primarily providing quantity 
control. These devices are designed to improve quality of stormwater using features such as swirl 
concentrators, grit chambers, oil barriers, baffles, micropools, and absorbent pads to remove 
sediments, nutrients, metals, organic chemicals, or oil and grease from urban runoff. BMP Short 
Name(s) used in the TIPP = Dryponds 

• Dry Extended Detention Ponds – Depressions created by excavation or berm construction that 
temporarily store runoff and release it slowly via surface flow or groundwater infiltration 
following storms. They are similar in construction and function to dry detention basins, except 
that the duration of detention of stormwater is designed to be longer, allowing additional wet 
sedimentation to improve treatment effectiveness. BMP Short Name(s) used in the TIPP = 
ExtDryPonds 

• Green Roof – Green roofs are alternative surfaces that replace conventional construction 
materials and include a protective cover of planting media and vegetation, reducing impervious 
cover and more closely mimicking natural hydrology. “Extensive” green roof is a lightweight 
system where the media layer is between two and six inches thick and is limited to low-growing 
herbaceous plants. “Intensive” green roofs have thicker soil layers and are capable of supporting 
trees and shrubs. Modeled in the TIPP as Runoff Reduction (RR).  

• Impervious Disconnection – Disconnecting existing impervious area runoff from stormwater 
drainage systems such as directing rooftops and/or on-lot impervious surfaces to pervious areas 
with amended soils.  Modeled in the TIPP as Runoff Reduction (RR). 

• Infiltration — A depression or trench to form a shallow basin where sediment is trapped and 
stormwater infiltrates into the soil. No underdrains are associated with infiltration basins and 
trenches, because by definition these systems provide complete infiltration. Design specifications 
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require infiltration basins and trenches to be built in good (A and B) soil types; they are not 
constructed on poorly draining soils, such as C and D soil types. Dry wells, infiltration basins, 
infiltration trenches, and landscaped infiltration are all examples of this practice type. BMP Short 
Name(s) used in the TIPP = Infiltration / InfiltWithSV 

• Permeable Pavement - Pavement or pavers that reduce runoff volume and treat water quality 
through both infiltration and filtration mechanisms.  Water filters through open voids in the 
pavement surface to a washed gravel subsurface storage reservoir, where it is then slowly 
infiltrated into the underlying soils or exits via an underdrain. BMP Short Name(s) used in the TIPP 
= PermPavNoSVNoUdAB / PermPavNoSVUdAB / PermPavNoSVUdCD / PermPavSVNoUdAB / 
PermPavSVUdAB / PermPavSVUdCD 

• Rainwater Harvesting – Rainwater harvesting practices intercept and store rainfall for future use. 
The capture and re-use of rainwater promotes conservation, as well as reduces runoff volumes 
and the discharge of pollutants downstream. Rainwater harvesting includes rain barrels and larger 
storage tanks or cisterns. Modeled in the TIPP as Runoff Reduction (RR). 

• Sheetflow to Conservation – Directing stormwater runoff from developed land to adjacent 
natural planted areas where it can soak into or filter over the ground. Modeled in the TIPP as 
Runoff Reduction (RR). 

• Urban Filtering - Practices that capture and temporarily store runoff and pass it through a filter 
bed of either sand or an organic media. There are various sand filter designs, such as above 
ground, below ground, perimeter, etc.  An organic media filter uses another medium besides sand 
to enhance pollutant removal for many compounds due to the increased cation exchange capacity 
achieved by increasing the organic matter. These systems require yearly inspection and 
maintenance to receive pollutant reduction credit. BMP Short Name(s) used in the TIPP = Filter / 
UrbFilterRR / UrbFilterST 

• Vegetated Open Channels - Open channels are practices that convey stormwater runoff and 
provide treatment as the water is conveyed and include bioswales.  Runoff passes through either 
vegetation in the channel, subsoil matrix, and/or is infiltrated into the underlying soils. BMP Short 
Name(s) used in the TIPP = VegOpChanNoUdAB / VegOpChanNoUdCD 

• Wet ponds or wetlands — A water impoundment structure that intercepts stormwater runoff 
then releases it at a specified flow rate. These structures retain a permanent pool and usually 
have retention times sufficient to allow settlement of some portion of the intercepted sediments 
and attached pollutants. Until 2002 in Maryland, these practices were generally designed to meet 
water quantity, not water quality objectives. Wet ponds and wetlands are now designed for both 
water quantity and quality objectives; nitrogen reduction is minimal, but phosphorus and 
sediment are reduced. BMP Short Name(s) used in the TIPP = WetPondWetland 

• Stormwater Conversions – Stormwater conversions, or retrofits, may include converting dry 
ponds, dry extended detention ponds, or wet extended detention ponds into wet pond structures, 
wetlands, or infiltration basins. Load reductions are calculated in the TIPP for both the prior BMP 
type, as a negative reduction, and the retrofit BMP type to calculate the net reductions from 
conversion of the facility (i.e., additional treatment). This is the suggested approach by MDE to 
prevent double counting reductions from retrofits.  

Land Use Conversion BMPs 

• Impervious Surface Reduction - Reducing impervious surfaces by direct removal to promote 
infiltration and percolation of runoff storm water. Land Use Conversion(s) in TIPP = Converting 
from Aggregate Impervious to Turf / Converting from Aggregate Impervious to Forest 
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• Forest Planting – Urban forest planting is planting trees on urban pervious areas at a density that 
would produce a forest-like condition over time.  The planting area must be at least 0.5 contiguous 
acres and have a survival rate of 100 trees planted per acre. At least 50% of the trees should have 
a 2-inch diameter or greater, or a 1-inch caliper at the time of planting. Land Use Conversion in 
TIPP = Converting from Turf to Forest 

• Riparian Forest Planting – Riparian forest buffers are planted adjacent to a stream, with a 
recommended buffer of 100 feet and a 35-foot minimum width required. Land Use Conversion in 
TIPP = Converting from Turf to Forest with Buffer 

• Urban Tree Canopy Planting - Urban tree canopy planting is the conversion of pervious turf to 
tree canopy over turf. The understory remains managed (regularly mowed and/or fertilized). 
Survival rate is assumed to be 100% and trees are not required to be planted in a contiguous area. 
Land Use Conversion in TIPP = Converting from Turf to Tree Canopy over Turf 

• Street Trees – Street trees are any tree planting that occurs over an impervious surface (e.g., trees 
planted in sidewalk boxes on a roadside curb). Survival rate is assumed to be 100% and trees are 
not required to be planted in a contiguous area.  Land Use Conversion in TIPP = Converting from 
Aggregate Impervious to Tree Canopy over Aggregate Impervious  

• Conservation Landscaping – Conservation landscaping refers to areas of managed turf that are 
converted into perennial meadows using species that are native to the Chesapeake Bay region. 
Land Use Conversion in TIPP = Converting from Turf to Mixed Open 

Alternative BMPs 

• Stream Restoration – Stream restoration in urban areas is used to restore the urban stream 
ecosystem by restoring the natural hydrology and function of a stream, helping to improve habitat 
and water quality conditions in degraded streams. Load reductions calculated in the TIPP using 
the default rate will be replaced with individual site-specific values once protocol information is 
available. Details on the protocols can be found in the Consensus Recommendations for Improving 
the Application of the Prevented Sediment Protocol for Urban Stream Restoration Projects Built 
for Pollutant Removal Credit (Wood, 2020) and Consensus Recommendations to Improve Protocols 
2 and 3 for Defining Stream Restoration Pollutant Removal Credits (Wood and Schueler, 2020). 

• Outfall Stabilization – Per the report Recommendations for Crediting Outfall and Gully 
Stabilization Projects in the Chesapeake Bay Watershed (Hanson et. al, 2019), outfall stabilization 
projects are an engineering approach to design a stable channel to dissipate energy that extends 
from the upland source to the stream channel. Load reductions from outfall stabilization projects 
are creditable only if Protocol 5 is applied.  

• Street Sweeping — Street sweeping is an annual practice that must be tracked and reported each 
year to receive load reduction credit. Per the MDE 2021 MS4 Accounting Guidance (MDE, 2021b), 
MS4 jurisdictions may generate varying load reduction credit based on a range of sweeping 
schedules and type of sweeper used.  

• Storm Drain Cleaning – Storm drain cleaning includes direct removal of sediments from the catch 
basin of the storm drain system. Storm drain cleaning is an annual practice that must be tracked 
and reported each year to receive load reduction credit. Per the MDE 2021 MS4 Accounting 
Guidance (MDE, 2021b), load reduction credit is available when the mass of nutrient-rich catch 
basin sediments is measured and physically removed from the storm drain system. Load 
reductions vary based on the material removed: organic or inorganic. At this time, the County is 
not weighing organic and inorganic material separately; so, an assumption of the percentage of 



Seneca Creek Watershed Sediment TMDL Implementation Plan 2022 

 

29 Montgomery County DEP 
 

organic and inorganic material is being used to support the modeling calculations. Predominant 
material type will be visually determined in the future.  

The associated reduction efficiency percentages by BMP (short name and full names included) are 
presented in Appendix A. All BMP nutrient and sediment efficiencies are consistent with the MDE 2021 
MS4 Accounting Guidance document (MDE, 2021b). 

3.2 BMP Database 
The County relies on geographic information system (GIS) databases and other data sources to spatially 
locate projects and manage tables of data related to projects. Features are tracked spatially with records 
of the necessary treatment values, statuses, built dates, BMP information, and planning information 
needed for reporting and modeling. These datasets generate the input data that are used to measure 
progress towards TMDL reduction targets. Regular review and upkeep of the data is imperative to this 
process. The growth and development of this spatial database is a critical component of the reporting and 
tracking capability of the County.  
 
The County’s MS4 geographic data and related datasets were recently transitioned to MDE’s NPDES 
geodatabase and initial modeling was performed concurrent with the geodatabase redesign effort. The 
County will continue to manage the geodatabase, make updates when necessary, and link consolidated 
BMP data from the various geodatabase tables to output formats for modeling. 
 
3.3 Implementation Status and Planning Tiers 
The County tracks implementation status against restoration and TMDL goals. Status is based on progress 
in planning, design, and construction of structural, ESD, and alternative BMPs. As described in Section 3.2, 
the information for these BMPs is stored in a database with the project development status identified as 
Complete, Under Construction, In Design, Planned, Potential, or To Be Determined (TBD) for each BMP. 
Unit treatment (e.g., impervious and turf acres, acres converted, linear feet) for each type of BMP is 
grouped based on project status and built date and entered into the TIPP. This allows the County to assess 
pollutant reduction progress in near real time and plan BMPs needed to meet the remaining reduction 
goal. Modeling in the TIPP is described in Section 4.1. Definitions of the project statuses are provided 
below.  
 

• Complete: Projects that have completed construction and include a built or install date 
• Under Construction: Projects that have completed the design phase and are currently under 

construction; these projects do not yet have a built date 
• In Design: Projects that are currently in design and have not started construction; these projects 

do not yet have a built date 
• Planned: Projects included in the County’s Capital Improvement Projects (CIP) database but with 

no open task order at this time 
• Potential: Placeholders for projects that will be implemented through upcoming Design-Build and 

Pay for Performance contracts  
• To Be Determined (TBD): Project opportunities from past watershed assessments that are: in the 

stormwater management (SWM)/Stream Restoration suitable area (Medium and High), within 
the MS4 permit area (for SWM), or outside of the treated area (for SWM). Additional hypothetical 
projects needed to hit the TMDL target are also included in this category.  
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4 Expected Load Reductions 
Current and future BMP implementation and associated load reductions are presented below in sections 
4.2 and 4.3, respectively. Refer to Section 4.1 for a detailed description of the modeling approach used 
and how the County’s analyses and methods are comparable with MDE’s TMDL analyses.  
 
4.1 Modeling Approach 
The original Seneca Creek Watershed Implementation Plan (Biohabitats, 2014) used the Watershed 
Treatment Model (WTM) to estimate nutrient and sediment sources and treatment options for the 
watershed. In 2021, MDE released their TMDL TIPP tool (MDE, 2021c). As noted in Guidance for 
Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater Wasteload 
Allocation (SW-WLA) Watershed Implementation Plans (WIPs), “MDE requires jurisdictions to use this tool 
for consistency among load reduction calculation methodologies and ease of reporting progress” (MDE, 
2022c). The TIPP spreadsheet tool was developed by MDE’s Water and Science Administration to simplify 
the load estimating and planning process. The spreadsheet tool estimates load reductions at various 
points in the watershed planning process, allowing users to assess current progress and future BMP 
implementation. Land use specific loading rates are multiplied by an amount, which may be acres or 
systems depending on the load source, to calculate loads coming off the land. The land use loading rates 
used in this spreadsheet are Chesapeake Bay Phase 6 CAST-2017d Watershed Model No Action (No BMP) 
scenario loading rates aggregated at the 8-digit watershed scale by county and include STB loads 
determined by a variation of the method used to determine STB load in the MDE 2021 MS4 Accounting 
Guidance document (MDE 2021b). These loads account for inconsistencies in load distribution between 
the Phase 5 and 6 model. Nitrogen, phosphorus, and sediment loading rates as of the April 2022 version 
of the TIPP are included in Appendix A.  
 
The TIPP spreadsheet tool estimates load reductions for Total Nitrogen (TN), Total Phosphorus (TP), and 
TSS at two different scales: Edge-of-Stream (EOS) and Edge-of-Tide (EOT). EOS loads in this spreadsheet 
are calculated using the methods and BMP efficiencies recommended by the expert panels approved by 
the Chesapeake Bay Program. The EOS scale is used for local TMDL modeling and the County’s 
implementation plans. The EOT scale incorporates in-stream uptake, processing, and transport that 
affects nutrient and sediment loads from the upstream source to the receiving water body (in this case, 
the Chesapeake Bay). The EOT scale is not used included in this implementation plan.  
 
Modeling methodologies may change in the future because of updated versions of the Bay Model, which 
could change loading rates, or because of crediting changes directed by MDE or Chesapeake Bay Program 
Sponsored Expert Panels, which could affect load reduction calculations or BMP pollutant removal 
efficiencies. The TIPP spreadsheet tool was originally developed by MDE and if modeling methodologies 
or information are updated or revised, MDE will determine whether an updated version of the tool is 
warranted. Revised components of any updated version would then need to be incorporated into the 
County’s TIPP workbooks. Implementation plans may need to be revised if modeling changes occur in the 
future.  
 
As of October 2022, MDE made minor edits and updates to the TIPP since the original version was 
released. The County referenced the ‘TIPP Revision Record’ in the ReadMe tab of the TIPP and the MDE 
edits to the TIPP that were made after the original date were incorporated into the County’s version of 
the model that was used to develop this plan. 
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Montgomery County’s modeling approach does not seek to determine the current level of loading 
compared to the originally published SW-WLA. Instead, reduction requirements have been developed 
based on MDE’s guidance (MDE, 2014) regarding the process for determining whether WLA requirements 
have been met: 
 

 … it is recommended that local jurisdictions demonstrate their progress towards 
achieving SW-WLAs by comparing reduction percentages rather than absolute loads.  –
Page 6, Technical Recommendations 1.g. 
 

It is understood that load reductions developed by the County will not match the absolute loads listed in 
the TMDL because the model used to develop the TMDL is different from what is currently available and 
may not be available to the County or other permittees. The SW-WLAs are translated into a compatible 
target load using the TIPP spreadsheet tool described above. Demonstrating progress using percent load 
reduced will allow the County to meet the TMDL using the best and most accurate data available on land 
use, sources, loading rates, and removal efficiencies.  
 
To translate SW-WLAs that were developed under older versions of the CBP watershed model or using 
different models, the published baseline loads were re-calculated in the TIPP spreadsheet by modeling 
baseline BMPs within the TMDL watershed on top of baseline land use. 
 
TIPP Baseline Land Use Data Inputs 

Land use within the County’s jurisdiction is a critical input for any model used to assess TMDL compliance. 
Impervious and pervious acres within the County’s MS4 boundary were translated to baseline conditions 
following a backcasting land cover methodology developed by Baltimore County and reviewed and 
approved by MDE (MDE, 2021e). This methodology uses National Land Cover Database (NLCD) layers, 
which are available in a range of years and allows a more accurate representation of land cover conditions 
during a particular TMDL baseline year, along with Chesapeake Conservancy Land Use (CCLU) 2013/2014 
dataset, which uses land use categories that generally match the land use categories used by MDE in the 
TIPP. GIS analysis provides a translation from NLCD 2013 land use categories to CCLU 2013 land use 
categories and that translation is applied to the relevant NLCD years closest to the TMDL baseline years 
(2006 NLCD data was the closest to the 2005 baseline year for the Seneca Creek sediment TMDL). The 
TIPP provides the option of calculating loads and reductions associated with specific impervious land use 
information (i.e., Impervious Road and Impervious NonRoad data) or aggregated impervious land use 
(impervious area from roads, buildings, and other are accounted for together). The County calculated 
County MS4 impervious acres as aggregate impervious. The TIPP model uses the turf land use type that 
includes MS4 turf grass land use and Non-regulated turf grass. The resulting baseline MS4 land use acres 
are shown in Table 4-1 below and were used as data input into the TIPP. 
 
Table 4-1. TIPP Model Baseline Land Use Data Inputs  

 
 

 

 

 
 

Land Use Type Seneca Creek 
2006 (acres) 

Aggregate Impervious 6,802.3 
Turf 17,171.9 

Total 23,974.2 
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Reduction Target Derivation 

The required percent reduction is published in the local TMDL document and will vary based on the 
impairment. These percentages form the basis of the County’s reporting on progress towards compliance. 
The required local TMDL reductions are calculated using the formula below. The required percent 
reduction assigned to the Montgomery County MS4 source is applied to the translated baseline load to 
calculate the required pollutant load reduction. The required pollutant reduction was then subtracted 
from the baseline load to calculate the target SW-WLA. Baseline, progress, and implementation loads 
translated using the TIPP spreadsheet tool allow for direct comparison of progress and future load 
reductions against the TMDL targets.  
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝐵𝐵𝐵𝐵𝐵𝐵𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅 𝐿𝐿𝑅𝑅𝐵𝐵𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 % 
Where  

Reqd Reduction MontCo = Reduction amount required for Montgomery County 
Baseline Load MontCo = Montgomery County translated Baseline Load 
Reqd Reduction % = Published percent reduction assigned to Montgomery County NPDES 
regulated stormwater point source in the TMDL document 

 
The SW-WLA in the sediment TMDL was developed by MDE using the CBP P5.2 watershed model and was 
translated by the County into a TIPP-compatible target load. Sediment load reductions required for the 
Seneca Creek Montgomery County Phase I MS4 source are shown in Table 4-2.  
 
Table 4-2. Load Reductions Required to achieve the Sediment TMDL SW-WLA assigned to Montgomery County’s 
Phase I MS4 in the Seneca Creek watershed 

 Seneca Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 71,073,704.2 
Target % Reduction 44.6% 
Total Reduction Required 31,698,872.1 
Target Load (SW-WLA) 39,374,832.1 

 

4.2 Progress – Actual Implementation 
The load reductions achieved through current BMP implementation towards the County’s SW-WLA for 
sediment in the Seneca Creek watershed are shown in Table 4-3. 
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Table 4-3. FY2021 Progress Reductions Achieved for the Sediment TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Seneca Creek watershed. 

 Seneca Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 71,073,704.2 
Target % Reduction 44.6% 
Total Reduction Required 31,698,872.1 
Target Load (SW-WLA) 39,374,832.1 

FY2021 Progress Results 
Progress Reduction 8,884,965.1 
Progress Load 62,188,739.1 
Progress % Reduction 12.5% 
% Reduction Remaining 32.1% 

 
BMPs implemented prior to the 2005 baseline year for the sediment local TMDL in the Seneca Creek 
watershed are shown in Table 4-4. The Baseline scenario includes development and restoration BMPs. 
Current BMP implementation after the baseline year through June 30, 2021, is also shown in Table 4-4. 
The Progress scenario includes only restoration BMPs. A list of completed projects is included in Appendix 
B. 
 
Street sweeping and storm drain cleaning previously occurred within the watershed; however, the County 
is reviewing the program in light of MDE’s 2021 MS4 Accounting Guidance and plans to take progress 
credit for the program results in the future once it is determined to meet the requirements for credit.  
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Table 4-4. BMP Implementation through FY2021 for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in Seneca Creek Watershed 

Seneca Creek Sediment Local TMDL  
Baseline and Progress BMPs 

Scenario Project Category and 
Type 

Number of 
BMPs 

Area Treated or 
Converted (ac) 

Project 
Length (ft) 

TSS Reduction 
(EOS lbs/yr) 

2005 
Baseline 

Stormwater 501 14,641.8 0.0 40,931,029.4 
Bioretention 30 14.9   95,109.7 
Dry Ponds 126 3,056.6   1,495,989.5 
Extended Detention Dry 
Ponds 18 1,295.0   4,148,391.1 

Filtering Practices 136 954.4   4,420,971.8 

Infiltration Practices 107 594.1   3,597,994.7 

Wet Ponds and Wetlands 84 8,726.8   27,172,572.6 

Total Reductions from Baseline BMPs 40,931,029.4 

FY2021  
Progress 

Stormwater 214 5,897.6 0.0 8,762,996.8 
Bioretention 43 62.9  171,518.4 
Green Roof/ Rainwater 
Harvesting 132 21.5  57,860.2 
Infiltration Practices 1 0.1  317.9 
Permeable Pavement 1 0.1  703.4 
BMP Conversion 37 5,813.1  8,532,597.0 
Alternative Practices 4 0.0 375.0 93,000.0 
Urban Stream 
Restoration 4  375.0 93,000.0 
Land Cover Conversion 2,567 47.4 0.0 28,968.3 
Urban Canopy Tree 
Planting* 1,435 14.3  1,626.3 
Street Trees 1,132 33.0  27,342.0 

Total Reductions from Progress BMPs 8,884,965.1 
Note: The Baseline scenario includes both development and restoration BMPs, with a built date prior to the 
baseline year. The Progress scenario includes only restoration BMPs with a built date after the baseline year. 
*Number of BMPs for Urban Tree Canopy Planting accounts for the number of individual trees planted.  

 
4.3 Future Implementation 
Future implementation consists of BMPs with the project development status of Under Construction, In 
Design, Planned, Potential, or TBD, as described in Section 3.3. Table 4-5 presents sediment reductions 
after full implementation of this plan. This level of implementation is expected to achieve the sediment 
SW-WLA for the Seneca Creek watershed by the end of FY2064. A list of future projects is included in 
Appendix B. 
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Table 4-5. Progress and Planning Reductions Achieved for the Sediment TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Seneca Creek watershed 

 Seneca Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Baseline Load and TMDL SW-WLA 

Baseline Year 2005 
Impairment Baseline Loads 71,073,704.2 
Target % Reduction 44.6% 
Total Reduction Required 31,698,872.1 
Target Load (SW-WLA) 39,374,832.1 

FY2021 Progress Results 
Progress Reduction 8,884,965.1 
Progress Load 62,188,739.1 
Progress % Reduction 12.5% 

Full Implementation Results 
Reduction after Implementation 31,701,199.2 
Load after Implementation 39,372,505.0 
Implementation % Reduction 44.6% 

 
DEP has developed two suitability models and an equity assessment map to identify and target areas of 
the county with the highest likelihood of success for stormwater management and stream restoration 
projects, respectively.  

1. The stormwater management suitability model prioritizes areas that have little or no existing 
stormwater management, poor stream conditions and high impervious cover, and that flow to 
existing stream restoration projects, and have local TMDL requirements.  

2. The stream restoration model prioritizes areas that have more stormwater management, local 
TMDL requirements, and are expected to have improved biology and ecosystem function with 
restoration.  

3. Finally, an equity assessment was also performed to identify areas of the county with minority 
and low-income populations, which enables DEP to assess equity during the project selection 
process.  

 
Feasibility studies of future strategies may reveal that some sites identified for retrofitting or 
enhancement may not be feasible candidates for future projects and may be eliminated from 
consideration. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress, which is discussed in further detail in Section 7.4. The County will 
continue to track the overall effectiveness of the various BMP strategies and will adapt the suite of 
solutions based on the results. In addition, new technologies are continuously being evaluated to 
determine if they provide more efficient or effective pollution control. 
 
Table 4-6 compares the implementation of existing restoration BMPs (FY2021 Implementation), future 
levels of implementation through the Target Year, as well as the cumulative total restoration BMPs for 
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the watershed for the sediment TMDL in the Seneca Creek watershed. Table 4-7 presents the load 
reductions achieved by BMP type.   
 
Table 4-6. BMP Implementation - FY2021 Progress, FY2064 Future, and Total Restoration Levels for the Sediment 
TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 Seneca Creek Watershed. 

BMP Unit FY2005 – FY2021 
Progress 

FY2022 – FY2064 
Future Total Restoration 

BMP Conversion acres 5,813.1  4,026.1  9,839.2 
New BMP acres 84.5  732.9  817.5 
Stream Restoration linear feet 375.0  45,976.0  46,351.0 
Tree Planting acres 14.3  558.4  572.8 
Street Sweeping* miles swept/ 

year 0.0 46.8 46.8 
*Annual Practice 
 
Table 4-7. Progress and Future Reductions Achieved by BMP Type for the Sediment TMDL SW-WLA assigned to 
Montgomery County’s Phase I MS4 Seneca Creek Watershed. 

BMP 
  

TSS Load Reduction (EOS lbs/yr) 

FY2005 – FY2021 
Progress 

FY2022 – FY2064 
Future 

Total 
Restoration 

BMP Conversion 8,532,597.0 7,389,386.7 15,921,983.7 
New BMP 230,399.8 2,888,771.7 3,119,171.5 
Stream Restoration 93,000.0 11,402,048.0 11,495,048.0 
Tree Planting 28,968.3 1,104,976.8 1,133,945.1 
Street Sweeping* 0.0 31,051.0 31,051.0 

Total Load Reduction 8,884,965.1 22,816,234.1 31,701,199.2 
*Annual Practice 
 
Future BMP implementation is shown by planning tier in Table 4-8. The County’s geodatabase lists several 
future projects in the Seneca Creek watershed including submerged gravel wetlands and stream 
restorations. Pollutant load reduction modeling results of future implementation for projects currently 
identified by Montgomery County and annual practices for the Seneca Creek watershed resulted in a 
28.6% reduction in sediment. These results showed the need for additional implementation above what 
has been identified to date in Montgomery County’s CIP and operational programs to meet the 44.6% 
reduction target for sediment. Because projected load reductions from future projects did not achieve 
the sediment target load, a suite of possible BMP types were examined to help achieve the required load 
reductions. BMP types with the highest sediment removal were prioritized including stream restoration, 
bioretention, and pond conversion (Appendix A). 
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Table 4-8. Future BMP Implementation for the Sediment TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in Seneca Creek Watershed. 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac)* 

Street 
Sweeping 

(miles 
swept)** 

Total 

Planned 
# of Projects 4 0 4 0 n/a 8 
Area or Length Treated 189.5 0.0 7,359.0 0.0 46.8 n/a  
TSS (EOS lbs/yr) 39,979.3 0.0 1,825,032.0 0.0 31,051.0 1,896,062.3 

Potential 
# of Projects 10 0 1 0 n/a 11 
Area or Length Treated 372.3 0.0 2,200.0 0.0 n/a n/a  
TSS (EOS lbs/yr) 937,197.6 0.0 545,600.0 0.0 n/a 1,482,797.6 

To Be 
Determined 

# of Projects               58                 427                     17                339  n/a                841  
Area or Length Treated       3,464.3             732.9          36,417.0             558.4  n/a n/a  
TSS (EOS lbs/yr) 6,412,209.7  2,888,771.7     9,031,416.0  1,104,976.8  n/a 19,437,374.2 

*The number of Tree Planting projects includes 200 individual trees planted under the Urban Tree Canopy (UTC) BMP category in addition to the number of 
Forest Planting (FPU) and Riparian Forest Planting (RFP) projects. 
**Practice will be implemented annually
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5 Financial Needs 
5.1 Implementation Cost 
The estimated total projected cost to implement the projects described in this plan for the County’s 
portion of the Seneca Creek watershed is approximately $118,660,000. Table 5-1 includes a summary of 
funding needs per BMP type and planning tier for the sediment local TMDL in the Seneca Creek watershed.  
 
Projects in the Planned tier are sites that are either under construction, in design, or included in the 
County’s CIP database. Placeholder projects for upcoming Design-Build contracts and upcoming Pay for 
Performance contracts are included in the Potential planning Tier. Projects from the County’s 
geodatabase that are in the SWM/stream restoration suitable area, within the MS4 permit area and 
outside of the treated area are in the To Be Determined planning tier. Additional hypothetical projects 
needed to hit the TMDL target are also included in the To Be Determined planning tier. 
 
Project costs are inclusive of all project elements and include design, obtaining land right-of-way (ROW), 
and construction. This estimate does not account for inflation, interest or operation and maintenance 
costs. The costs are presented based on restoration planning periods out to FY2064. The total cost of the 
suite of BMPs necessary to meet the TMDL SW-WLAs assigned to Montgomery County’s Phase I MS4 was 
calculated and then divided across the milestone periods. 
 
Several sources were used to calculate the cost estimates for each BMP type. Implementation cost of 
completed projects in the County’s Financial Assurance Plan (FAP) and geodatabase were used to calculate 
average cost of stream restoration. King and Hagan (2011) was referenced to calculate costs for other 
BMP types and projects lacking site-specific cost estimates. 
 
Table 5-1. Restoration Cost Over Future Periods for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in Seneca Creek Watershed 

Project Type Planned Potential To Be 
Determined 

Total Future 
Cost 

BMP Conversion $7,150,000 $8,050,000 $48,660,000 $63,860,000 
New BMP $0 $0 $23,660,000 $23,660,000 
Stream Restoration $4,190,000 $1,610,000 $18,640,000 $24,440,000 
Tree Planting $0 $0 $6,700,000 $6,700,000 

Grand Total $118,660,000 
 
5.2 Funding Sources 
Capital funding to implement the projects described in this plan for the County’s portion of the Seneca 
Creek watershed is from a variety of funding sources as described below.  

• Capital Improvements Program (CIP) projects funded by the Water Quality Protection Charge 
(WQPC), Other Departmental Funds and the General Fund  

• CIP projects funded by General Obligation Bonds and Water Quality Protection Revenue Bonds  
• CIP projects partially funded by State and Federal Grants  
• CIP projects funded by MD Water Quality Revolving Loans  
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Operational programs including street sweeping, inlet cleaning and trash/litter reduction are funded by 
the WQPC.  Funding for voluntary BMP implementation includes WQPC funds made available through the 
County’s Watershed Management Grants and RainScapes programs. Funding for tree planting includes 
the County’s Tree Canopy Conservation Fund, other departmental funds and state grants. BMPs installed 
as part of redevelopment processes are paid for by the developer. Recycling education and enforcement 
is funded by the Solid Waste Disposal Fund. 
 
6 Implementation Schedule and Milestones 
This section presents the target loads and activities required to achieve those targets based on milestone 
implementation targets.  
 
6.1 Implementation Milestones 
To meet the loading allocations outlined in Section 4.3, implementation of programs and BMPs must keep 
pace and meet future implementation targets. Error! Reference source not found.Table 6-2 details the 
implementation for each future BMP type with the associated unit of measure by milestone for the 
sediment local TMDL in the Seneca Creek watershed. The Milestone 1, Milestone 2, and Target Year values 
reflect the future implementation for the years presented in Table 6-1.  
 
Table 6-1. Milestone and Target Year Schedules for the Sediment Local TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 in the Seneca Creek Watershed 

TMDL Watershed -
Impairment Milestone 1 Milestone 2 Target Year Target % 

Reduction 

Seneca Creek - TSS 2036 2050 2064 44.6% 
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Table 6-2. Planned BMP Implementation by Milestone for the Sediment Local TMDL SW-WLA assigned to Montgomery County’s Phase I MS4 in the Seneca 
Creek Watershed 

Scenario 
BMP 

Conversion 
(ac) 

New BMP 
(ac) 

Stream 
Restoration 

(lf) 

Tree 
Planting 

(ac) 

Street 
Sweeping 

(miles 
swept)* 

Total 

Milestone 1-
2036 

# of Projects 14 0 5 0 n/a                    19  
Area or Length Treated 561.8 0.0 9,559.0 0.0 46.8 n/a  
TSS (EOS lbs/yr) 977,176.9 0.0 2,370,632.0 0.0 31,051.0 3,378,859.9 

Milestone 2-
2050 

# of Projects                17               122                      5                 97  n/a                241  
Area or Length Treated           993.2            210.1        10,440.8            160.1  n/a n/a  
TSS (EOS lbs/yr) 1,838,380.5 828,210.8 2,589,307.0 316,796.8 n/a 5,572,695.2 

Target Year-
2064 

# of Projects                41               305                   12               242  n/a                 600  
Area or Length Treated       2,471.1            522.8        25,976.2           398.3  n/a n/a  
TSS (EOS lbs/yr) 4,573,829.2 2,060,560.8 6,442,109.0 788,179.9 n/a 13,864,679.0 

*Practice will be implemented annually
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6.2 Loading Allocations and Milestone Targets 
Planning loads for Milestone 1, Milestone 2, and Target Year for the Seneca Creek watershed are 
presented in Table 6-3 below. As mentioned in Section 4.2 (see Table 4-4), progress is already underway 
with the implementation of strategies throughout the watershed. Based on future modeling in the TIPP 
tool, after implementing the future BMPs described in Section 4.3, Montgomery County will meet its 
sediment SW-WLA for the Seneca Creek watershed by the end of FY2064. 
 
Table 6-3. Seneca Creek Watershed Planning and Target Loads for TMDL SW-WLA assigned to Montgomery 
County’s Phase I MS4 

 Seneca Creek 

Impairment (Unit) 
TSS 

(EOS lbs/yr) 
Impairment Baseline Load 71,073,704.2 
FY2021 Progress Load 62,188,739.1 

FY2021 Progress Reductions 8,884,965.1 
Milestone 1 Future Load 58,809,879.2 

Milestone 1 Future Reductions 12,263,825.0 
Milestone 2 Future Load 53,237,184.0 

Milestone 2 Future Reductions 17,836,520.2 
Target Load (SW-WLA) 39,374,832.1 
Target Year Future Load 39,372,505.0 

Target Year Future Reductions 31,701,199.2 
Target % Reduction 44.6% 
Future % Reduction 44.6% 

 
Figure 6-1 shows baseline and progress loads (blue bars) and future loads (orange bars) compared to the 
Seneca Creek watershed local TMDL SW-WLA (red line) for sediment.  
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Figure 6-1. Progress and Future TSS Loads in the Seneca Creek Watershed 

 
7 Load Reduction Evaluation Criteria 
Adaptive management is a critical component of achieving the SW-WLAs required by the Seneca Creek 
watershed sediment TMDL.  
 
Feasibility studies of the future strategies may reveal that some existing structures or sites identified for 
retrofitting or enhancement may not be feasible candidates for future projects and may be eliminated 
from consideration. Since many restoration projects will need to be done on private property, lack of 
approval by private property owners may also impact the number and types of projects that can be 
accomplished. The County will take an adaptive management approach and will reevaluate treatment 
needs as feasibility studies progress. The County will continue to track the overall effectiveness of the 
various BMP strategies and will adapt the suite of solutions based on the results. New technologies are 
continuously developed and evaluated to determine their pollutant control efficiencies. The County will 
also continue to monitor changes in regulations and policy that could impact the program. 
 
Progress will be measured through three approaches: tracking implementation of management measures, 
estimating load reductions through modeling, and tracking overall program success through long term 
monitoring. Planning targets will be re-evaluated against progress and revised to ensure that Montgomery 
County is on track to meet established goals. Progress assessments are completed annually and reported 
to MDE with the County’s annual report. 
 
7.1 Tracking Implementation of Management Measures 
Implementation will be measured by determining whether the targets for implementation shown in Table 
6-3 are achieved according to the milestone schedule presented. Montgomery County implements a 
comprehensive stormwater management program and is building a system to centralize the tracking of 
projects and program implementation. New BMPs constructed through new development and 
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redevelopment projects are entered into the County’s BMP database as they come on-line are transferred 
into the County’s stormwater BMP inspection program. Montgomery County DEP and DOT are responsible 
for implementing water quality improvement projects (i.e., restoration and retrofit projects) through the 
capital improvement program or CIP. Additional water quality improvement programs, such as voluntary 
BMP implementation through the RainScapes and Watershed Grant programs, street sweeping, inlet 
cleaning and tree planting are also implemented by DEP and DOT. 
 
Countywide Stormwater TMDL Implementation Plan 

As a requirement of the NPDES MS4 permit, the County must develop a Countywide Stormwater TMDL 
Implementation Plan for all TMDLs and SW-WLAs. The Plan is to be updated annually to document 
progress towards each TMDL SW-WLA and provide updates to projects, programs, costs, and schedules. 
The County is in the process of updating almost all of its TMDL Implementation Plans to address comments 
received from MDE. The first Countywide Stormwater TMDL Implementation Plan will be submitted with 
the FY23 annual report. The permit requirements for Countywide Stormwater TMDL Implementation Plan 
developed are as follows: 

Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.3.) 

3.  For all TMDLs and WLAs listed in Appendix A, the County shall annually document, in one 
Countywide Stormwater TMDL Implementation Plan, updated progress toward meeting these TMDL 
WLAs. This Countywide Stormwater TMDL Implementation Plan shall include: 

a. A summary of all completed BMPs, programmatic initiatives, alternative control practices, or 
other actions implemented for each TMDL stormwater WLA; 

b. An analysis and table summary of the net pollutant reductions achieved annually and 
cumulatively for each TMDL stormwater WLA; 

c. An updated list of proposed BMPs, programmatic initiatives, and alternative control 
practices, as necessary, to demonstrate adequate progress toward meeting the 
Department’s approved benchmarks and final stormwater WLA implementation dates; and 

Annual NPDES Reporting 

As a requirement of the NPDES MS4 permit described in Section 1.1.1, the County must submit on or 
before December 31 each year a progress report documenting implementation of the NPDES stormwater 
program during the prior fiscal year. The permit requirements for annual reporting are as follows (items 
in bold font directly relate to elements of the load reduction evaluation criteria): 
 

Annual Progress Reports (Permit Part V.A.1.) 

a. An executive summary on the status of implementing the County’s MS4 programs that are 
established as permit conditions including: 

i. Permit Administration 
ii. Legal Authority 

iii. Source Identification 
iv. Stormwater Management 
v. Erosion and Sediment Control 

vi. Illicit Discharge Detection and Elimination 
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vii. Property Management and Maintenance 
viii. Public Education 
ix. Stormwater Restoration 
x. Countywide Stormwater TMDL Implementation Plan 
xi. Assessment of Controls 

xii. Program Funding 
b. A narrative summary describing the results and analyses of data, including monitoring data that 

is accumulated throughout the reporting year 
c. Expenditures for the reporting period and the proposed budget for the upcoming year 
d. A summary describing the number and nature of enforcement actions, inspections, and public 

education programs 
e. The identification of water quality improvements and documentation of attainment and/or 

progress toward attainment of schedules, benchmarks, deadlines, and applicable stormwater 
WLAs developed under EPA approved TMDLs; and, 

f. The identification of any proposed changes to the County’s program when stormwater WLAs 
are not being met 

 
The County’s MS4 data are currently being transitioned to a centralized geodatabase that will facilitate 
reporting in MDE’s new NPDES schema (version 2 Draft Updates, November 2021). Elements of the 
database include feature classes and associated tables that store and report to MDE the County’s urban 
BMP restoration projects. MDE and the Chesapeake Bay Program use the data for larger scale Bay 
modeling and TMDL compliance tracking. The relevant database features include: 
 

• AltBMPLine - stream restoration, shoreline restoration, outfalls 
• AltBMPPoint – septic system practices (pump-out, upgrades, connections) 
• AltBMPPoly – tree planting, street sweeping, storm drain cleaning, impervious removal 
• BMP – stormwater BMPs (bioretention, filtering practices, infiltration practices, wet ponds etc.) 

 
Financial Assurance Plan Reporting 

The County’s FAP outlines the County’s financial ability to meet its impervious surface restoration 
obligations and is another mechanism of reporting to MDE. The FAP demonstrates the County’s ability to 
fund projects which will reduce pollutants of concern and make measurable progress towards improving 
water quality. Montgomery County’s FY2020 FAP was submitted to MDE in April of 2021. The FY2022 FAP 
is currently being developed and will be submitted with the FY2022 MS4 annual report. 
 
7.2 Tracking Load Reductions through Modeling 
The County performs modeling annually to evaluate load reductions and progress towards meeting SW-
WLA goals. The load reductions are reported in the County’s NPDES annual report, as described above. 
These progress assessments allow the reevaluation of management plans, and adjustments are made as 
technologies and efficiencies change, programs mature, and regulations are put in place. The County will 
model load reductions for the Seneca Creek watershed using the TIPP spreadsheet tool, as described in 
Section 4.1 of this plan. Modeled load reductions of current progress and future implementation will be 
compared against benchmarks and implementation will be adjusted accordingly.  
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7.3 Tracking Overall Program Success through Monitoring 
The ultimate test of program success is monitoring to assess any changes in water quality. This assessment 
is done using trends identified through the long-term monitoring program described below in Section 9. 
TMDL compliance status will be evaluated to determine if the restoration plan needs to be updated. If it 
is found during the evaluation of BMP implementation and load reductions that the milestone targets are 
no longer being met, revisions to the plan may be necessary. 
 
7.4 Adaptive Management Process 
This Implementation Plan is an important first step; however, the NPDES MS4 permit calls for an iterative 
and adaptive plan for implementation. The County will follow an adaptive management process guided 
by the information feedback loops shown in Figure 7-1 to evaluate implementation of this plan. Once the 
plan is reviewed and approved by MDE, the County will immediately begin implementing the outlined 
strategies. The County will monitor implementation progress on a regular basis and report progress and 
load reductions achieved to MDE with the NPDES annual report and at milestone intervals. Monitoring 
methods are described in detail in Section 9.  
 
If new methods of stormwater treatment are identified, or better approaches to source control are found, 
the plans can be extended and updated to take these changes into account. Similarly, if some elements 
of the plans are not as successful as expected, adaptations and improvements will be incorporated in 
future updates. Plans may also change if pollutant removal crediting methods are modified in the future.   
 
When progress modeling shows achievement of the allocated SW-WLAs, the County will develop an 
attainment plan that incorporates a monitoring component that is consistent with the water quality 
criteria specific to designated uses discussed in Section 2.1.2.1. Water quality monitoring and biological 
monitoring consistent with MDE’s designated use and water quality criteria assessment methodologies 
will be implemented at that time.   
 

 
 
 
  

Figure 7-1. Adaptive Implementation Cycle 



Seneca Creek Watershed Sediment TMDL Implementation Plan 2022 

 

46 Montgomery County DEP 

 

8 BMP Inspection and Maintenance 
Montgomery County has established policies and procedures in place for SWM facility inspection, 
maintenance, and enforcement.  
 
The County’s NPDES MS4 permit requires the County to conduct preventive maintenance inspections of 
all SWM BMPs at least triennially (once every 3 years). The DEP Stormwater BMP Inspection and 
Maintenance (SWIM) Program oversees inspection and maintenance of all SWM BMPs under County 
jurisdiction. The DEP performs structural maintenance on BMPs owned by the County, Montgomery 
County Public Schools (MCPS), and Maryland National Capital Park and Planning Commission (M-NCPPC), 
as well as structural and nonstructural maintenance on ESD practices located on County property and in 
County ROW). DEP is also responsible for performing structural maintenance on private practices where 
maintenance responsibility has been transferred to the County (the private property owner remains 
responsible for nonstructural maintenance). Property owners are responsible for providing all 
maintenance on ESD BMPs on their property. 
 
The DEP oversees inspection of all SWM BMPs both publicly and privately owned, under County 
jurisdiction. The following inspections are tracked and reported in each MS4 Annual Report: triennial 
inspections; annual inspections for certain BMPs; Water Quality Protection Charge (WQPC) inspections by 
single-family residential (SFR) property owners for WQPC credit; unscheduled inspections for compliance, 
enforcement, and in response to complaints; and maintenance inspections. In addition to inspections, the 
DEP SWIM Program oversees structural and nonstructural maintenance of all public BMPs and structural 
maintenance of private BMPs in its maintenance program. 
 
The DEP also oversees inspection and maintenance of alternative BMPs such as stream restoration 
projects. MDE requires inspection of credited stream restoration projects once every five years (MDE, 
2021b). The County’s current goal is to inspect and document the current conditions of all streams 
restored under the County’s 2001 and 2010 MS4 permits and to identify and prioritize resultant 
maintenance recommendations. After transitioning to MDE’s new NPDES schema, DEP will include 
pass/fail condition in addition to the inspection dates that are already reported. This will be reported 
annually on a fiscal year basis to MDE. Additional information gathered during inspections will be used to 
identify maintenance actions and priorities necessary to retain restoration credit and maintain permit 
compliance along with project stability and functionality. 
 
9 Monitoring 
According to the General Guidance for Local TMDL Stormwater Wasteload Allocation (SW-WLA) 
Watershed Implementation Plans (WIPs) (MDE, 2022a) attainment of TMDL requirements can be defined 
via two primary means, resulting in the development of an attainment plan:  
 

1. Documented achievement of WLAs via implemented practices and modeling exercises. 
2. Documented achievement of water quality criteria consistent with MDE published assessment 

methodologies. 
 
Pollutant load modeling will estimate achieving required load reductions through the planned strategies 
discussed in Section 4.3 and will be the method to show that the County is meeting the SW-WLA loads for 
sediment in the Seneca Creek watershed. Monitoring data will be required to demonstrate attainment of 
water quality standards. Official monitoring for Integrated Report assessments and impairment status is 
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the responsibility of the State; however, the County has on-going and planned monitoring programs that 
will supplement the State’s efforts.  
 
To determine the monitoring approach, it is important to review the originally identified impairment and 
the initial impaired waters listing. In 2002, the State began listing biological impairments on the Integrated 
Report, at the 8-digit scale, based on a percentage of stream miles degraded and whether they differ 
significantly from a reference condition watershed (<10% stream miles degraded). The biological listing is 
based on Benthic and Fish Indices of Biotic Integrity (BIBI/FIBI) results from wadeable streams from 
assessments conducted by the MBSS.  
 
Seneca Creek was listed in Maryland’s Integrated Report of Surface Water Quality as a Category 5 listing 
(in need of a TMDL) as impaired for suspended sediment in 1996 and biological community impacts in 
2002. The 1996 listing was refined to a listing for total suspended solids in 2008. The impairments and 
listings are for non-tidal streams. 
 
MDE then utilized its Biological Stressor Identification (BSID) process to identify the probable or most likely 
causes of poor biological conditions. The BSID identified that biological communities in the Seneca Creek 
watershed are likely degraded due to inorganic pollutants (i.e., chlorides and conductivity), altered 
flow/sediment related stressors. The BSID confirmed the 1996 suspended sediment listing and the links 
between sediment pollution and the biological conditions. MDE then moved forward with development 
of the sediment TMDL.  Based on the biological impairment and subsequent TMDL analysis, monitoring 
programs focused on biological condition and in-stream habitat should be the focus.   
 
The monitoring elements described in the following sections focus on biological monitoring and are based 
on several regulatory drivers and MDE guidance documents. County monitoring programs related most 
directly to TMDL progress tracking are those completed for elements of the County’s MS4 NPDES permit 
under Section IV.G – Assessment of Controls – which include BMP Effectiveness Monitoring and 
Watershed Assessment and Trend Monitoring. These two monitoring strategies are included in MDE’s 
Guidance for Developing Local Nutrient and Sediment TMDL (Total Maximum Daily Load) Stormwater 
Wasteload Allocation (SW-WLA) Watershed Implementation Plans (WIPs) (MDE, 2022c) and are 
referenced as the minimum monitoring strategy to be used for TMDL related progress monitoring. The 
two elements are further described with more specific detail in the 2021 MS4 Monitoring Guidelines: BMP 
Effectiveness and Watershed Assessments (MDE 2021f).  
 
In addition, there are other ongoing County monitoring efforts to monitor the stability and function of 
restoration projects and to work collaboratively with partner programs. As progress is made towards 
meeting the SW-WLA the County will continue to review its monitoring strategies and adapt them as 
needed to meet the goals of the TMDL program. 
 
The following sections describe the primary and other monitoring strategies related to TMDL compliance.  
 
9.1 BMP Effectiveness Monitoring 
BMP Effectiveness Monitoring is an MS4 permit component that uses measures of biology, physical 
condition, and chemical water quality sampling to monitor pre- and post-implementation conditions to 
detect changes over time in response to the implementation of restoration and water quality treatment 
BMPs.   
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Up to the end of 2022 the County was using outfall and instream monitoring at the Breewood Watershed 
Restoration Project to satisfy this permit condition (which was termed Watershed Restoration Assessment 
in the previous permit). The Breewood Tributary is located in the Anacostia River watershed. Under the 
current MS4 permit, Montgomery County is opting to complete the Breewood study and then take the 
permit given option of paying into the Chesapeake Bay Trust’s Pooled Monitoring program in lieu of 
conducting BMP Effectiveness monitoring. 
 
9.2 Watershed Assessment and Trend Monitoring 
Montgomery County Department of Environmental Protection has monitored fish, benthic 
macroinvertebrates, and habitat conditions in streams across the County since 1995 to document current 
stream and watershed conditions and to track changes over time.  Fish and benthic macroinvertebrate 
data are entered into a multi-metric Index of Biological Integrity (IBI).  These IBIs have been calibrated to 
local streams and are used to indicate stream ecosystem health.  DEP uses the MBSS monitoring protocols 
for the collection of benthic macroinvertebrates, fish, and qualitative habitat assessments.  DEP also uses 
the EPA’s Rapid Bioassessment Protocol qualitative habitat assessment to supplement the MBSS habitat 
assessment.   
 
In 2022, DEP modified the monitoring site selection protocols to comply with new MS4 Watershed 
Assessment Monitoring requirements included under Section IV.G.2.a-b of County’s MS4 NPDES permit. 
Specifics of the monitoring, including site selection methods, number of sites, and field methods are 
described in further detail in the 2021 MS4 Monitoring Guidelines: BMP Effectiveness and Watershed 
Assessments (MDE 2021f) which is referenced in the permit. 
 
Changes to the County’s biological monitoring program included: 
 

• Shifting to the Maryland DNR 12-digit watersheds as a primary sampling unit.  
• Using the GRTS package to select monitoring locations along 1:24,000’ NHD+ stream layer within 

Montgomery County.   
• Collection of MBSS “summer” qualitative habitat metrics during both spring and summer to 

provide appropriate data to MDE.   
• No longer using rotational sampling by sampling all County 12-digit watersheds annually. 

 
These changes within the biological monitoring program align with MDE’s required elements and will 
allow for MDE’s use of the data to fill data gaps and support State level documentation of stream and 
watershed conditions. Data will be used to supplement State data for the Integrated Report of Surface 
Water Quality and BSID analysis.  
 
These biological measures, used first in the process to identify stream segments and watersheds for  listing 
on Maryland’s Impaired Waters list (303(d)) and ultimately for TMDLs, are also used to identify areas that 
meet water quality and biological condition standards and are candidates for removal from the impaired 
waters list, or de-listing. MDE published a Delisting Methodology for Biological Assessments in Maryland 
Integrated Report (MDE, 2021g) that details the sampling design, frequency, density, and Index of Biotic 
Integrity (IBI) scoring necessary to de-list at multiple scales including subwatershed and stream segment.  
 
Montgomery County intends to review existing methodologically approved biological data collected by 
the County’s programs and data collected in the County by MDE or MBSS to identify sites, stream reaches, 
and subwatersheds that potentially meet the de-listing criteria, which is generally defined as having good 
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quality benthic IBI and fish IBI scores (>3.0 using MBSS methods) in at least two consecutive sampling 
events occurring within the previous 10-year period in non-Tier II segments. The County will work jointly 
with MDE to review potential areas, determine if they are candidates, and decide what, if any, additional 
monitoring data may be needed to supplement existing records. MDE likewise, will be reviewing data 
collected by the State and data collected by the County fulfillment of the Watershed Assessment and 
Trend monitoring element of the NPDES MS4 Permit to detect trends in subwatershed health and identify 
areas for de-listing. 
 
9.3 Supplemental Monitoring 
 
9.3.1 Restoration Monitoring 

Monitoring the stability and success of restoration activities, including stream restoration, is often a 
requirement of the MDE and USACE joint permit for the Alteration of Floodplain, Waterway, Tidal or 
Nontidal Wetlands in Maryland. The permit typically requires monitoring several success criteria related 
to flow classification, vertical and lateral stability, habitat, wetlands (if applicable), and vegetative and 
invasive species cover during a baseline pre-construction period and for 5 years after construction is 
complete. Monitoring ensures that the goals of the project are being met and provides an opportunity to 
identify and correct issues related to stability, hydrology, and/or biology. As noted in Section 8, the County 
also conducts routine triennial verification and maintenance inspections of all BMPs including completed 
restoration projects. 
 
9.3.2 Other Monitoring 

Montgomery County works with the United States Geological Survey (USGS) to monitor flow and water 
quality throughout the County. The County currently funds three water quality gages and nine flow 
gages throughout the County.  These water quality gages provide continuous monitoring and periodic 
storm and baseflow sampling for a variety of constituents. Currently there are no water quality gages in 
the Seneca Creek watershed, however there are several flow gages including: 
 

• 5 gages (01643395, 01644371, 01644372, 01644375, and 01644380) in the Clarksburg Special 
Protection Area (SPA) 

• 2 stream gages (01644388 and 01644390) in Ten Mile Creek SPA 
 
DEP also funds USGS monitoring of precipitation in the Ten Mile Creek watershed in two locations and the 
monitoring of geomorphology along Ten Mile Creek. All of the above mentioned gages are incorporated 
into The Chesapeake Bay Nontidal Network and are used in loading estimations to demonstrate TMDL 
progress. 
 
10 Public Participation / Education 
Public outreach and stewardship play an important role in improving water quality conditions. The County 
is committed to continuing and expanding programs and activities to educate and involve the community, 
with focused efforts to provide outreach to culturally diverse communities. The public is also involved in 
the development of TMDL implementation plans through a 30-day comment period process.  
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10.1 County Outreach Efforts 
Public outreach and education programs are important to reduce stormwater pollution and the County 
continues to operate and expand those programs and activities. The County uses several approaches and 
community platforms to reach residents and provide education on environmental issues and County 
efforts, including: 
 

• Montgomery County Call Service Center MC311 — A compliance hotline for public reporting of 
spills, illegal dumping, and suspected illicit discharges. 

• AskDEP – An online/email method for the public to contact DEP with questions or issues they are 
facing. The program is similar to MC311, but goes directly to DEP. 

• My Green Montgomery — An online educational portal which serves as the news and 
communication platform for DEP. In FY2021, 149 blogs were posted and reached 125,935 users.  

• Newsletters — My Green Montgomery monthly e-newsletter, RainScapes Gazette, and 
RainScapes Gazzette for Landscape Professionals are communication tools to share information 
about DEP programs.  

• Montgomery County DEP Website — The County’s website serves as a way to educate and 
communicate with the public. In FY2021, top water website pages visited include public water 
supply, well and septic, RainScapes, and stormwater maintenance.  

• Social Media — Facebook, Twitter, Instagram, YouTube, and Flickr are utilized to provide 
engaging water focused content and videos, including the Salt-Wise campaign and a Holiday Gift 
Outside the Box campaign on recycling, reusing, and reducing plastic bag usage during the 
holidays.  

• Montgomery County GreenFest Website — Greenfest was held virtually in FY2021, but the 
website provided various activities and workshops to 8,732 users.  

• Stream Stewards — The Stream Stewards program involves activities such as volunteer cleanups, 
storm drain art, and participation in trainings and promotes community watershed ambassadors 
and keepers. 

• RainScapes Outreach – DEP’s RainScapes promotes and implements small-scale stormwater 
control and infiltration projects on residential, institutional, and commercial properties. The 
program has installed rain garden and conservation landscapes at public schools, improving 
watershed and environmental literacy for teachers and students. Trainings are provided for local 
designers and contractors with a focus on managing drainage challenges. RainScapes materials 
are also widely shared with watershed groups, civics associations, HOA property managers, and 
faith-based organizations.  

• Community Events – DEP will provide tables at community events as an opportunity for County 
residents to ask questions and learn more about the programs and services the DEP provides. 

• Restoration Project Public Meeting – For every restoration project, DEP holds at least one public 
meeting for the communities where the project is located. These are public meetings to inform 
residents and business about the project, impact to community during construction, and long 
term maintenance of the project. 

The County maintains an outreach database to track outreach activities across multiple DEP programs. 
This database allows the County to maximize the effectiveness of outreach efforts and coordinate events 
that occur in close proximity or timeframe, allowing for enhanced outreach. Event type, location, 
watershed, date, number of impressions, volunteer participation, topics covered, and media coverage are 
all tracked.  
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10.2 Public Comment Period 
Part 4.F.4 of the County’s NPDES MS4 permit outlines requirements for public involvement in the 
development of TMDL stormwater implementation plans.  
 
Countywide TMDL Stormwater Implementation Plan (Permit Part IV.F.4.) 

4.  Montgomery County shall provide continual outreach to the public and other stakeholders, including 
other jurisdictions or agencies holding stormwater WLAs in the same watersheds, regarding its TMDL 
stormwater implementation plans. Montgomery County shall solicit input from the public, collaborate 
with stakeholders, and incorporate any relevant comments that can aid in achieving local stormwater 
WLAs. To allow for public participation, Montgomery County shall: 

a. Maintain a list of interested parties for notification of TMDL development actions;  
b. Provide notice on the County’s webpage outlining how the public may obtain information on the 

development of TMDL stormwater implementation plans and opportunities for comment;  
c. Provide copies of TMDL stormwater implementation plans to interested parties upon request;  
d. Allow a minimum 30-day comment period before finalizing TMDL stormwater implementation 

plans; and  
e. Document in final TMDL stormwater implementation plans how the County provided public 

outreach and adequately addressed all relevant comments. 

As stated in Section 1.1.1., this Seneca Creek Sediment TMDL Implementation Plan has been updated to 
address comments from MDE. As a result, the plan is being submitted to MDE prior to being released for 
public comment. This will help ensure that MDE’s comments have been fully addressed and that the plan 
meets their expectations before seeking public input. 
 
Figure 10-1 below describes key steps in the County’s implementation plan submittal process and how 
comments received by both MDE and the public are recorded and incorporated into the plan.
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County implementation plans for current TMDLs are submitted to MDE within one year of the 
effective date of the current NPDES MS4 permit. 
 
Implementation plans developed for a new TMDL are submitted to MDE within one year of 
EPA’s approval of the TMDL document.  
 

MDE provides the County with comments. MDE comments are recorded internally at the 
County. The County submits a revised implementation plan to MDE accompanied with a 
comment/response document. 

The final implementation documents are posted on the 
County’s website at: 
https://www.montgomerycountymd.gov/water/stormwater/
county-implementation-strategy.html 

Figure 10-1. County Implementation Plan Submittal Process 

Comments received are taken into consideration and modifications to the County’s plans are 
made where appropriate. Appendix C of this plan provides documentation of comments 
received and the County responses to these comments.  
 
 

Draft plans are posted for a 30-day public review and comment period on the County’s 
website. 

https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
https://www.montgomerycountymd.gov/water/stormwater/county-implementation-strategy.html
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Appendix A 
Sediment Reduction from Stormwater BMPs and Restoration Practices 

(as reported in the ‘TN TP TSS Efficiency BMPs’ tab of the TIPP) 
 

BMP Short Name BMP Full Name TSS Reduction 

SCP1 Advanced Sweeping Technology - 2 pass/week 21.0% 

SCP2 Advanced Sweeping Technology - 1 pass/week 16.0% 

SCP3 Advanced Sweeping Technology - 1 pass/2 weeks 11.0% 

SCP4 Advanced Sweeping Technology - 1 pass/4 weeks 6.0% 

SCP5 Advanced Sweeping Technology - 1 pass/8 weeks 4.0% 

SCP6 Advanced Sweeping Technology - 1 pass/12 weeks 2.0% 

SCP7 
Advanced Sweeping Technology - spring 1 pass/1-2 weeks else 
monthly 7.0% 

SCP8 
Advanced Sweeping Technology - fall 1 pass/1-2 weeks else 
monthly 10.0% 

SCP9 Mechanical Broom Technology - 2 pass/week 1.0% 

SCP10 Mechanical Broom Technology - 1 pass/week 0.5% 

SCP11 Mechanical Broom Technology - 1 pass/4 weeks 0.1% 

BioRetNoUdAB Bioretention/raingardens - A/B soils, no underdrain 90.0% 

BioRetUdAB Bioretention/raingardens - A/B soils, underdrain 80.0% 

BioRetUdCD Bioretention/raingardens - C/D soils, underdrain 55.0% 

Bioswale Bioswale 80.0% 

Dryponds Dry Detention Ponds and Hydrodynamic Structures 10.0% 

ExtDryPonds Dry Extended Detention Ponds 60.0% 

UrbFilterRR Filter Strip Runoff Reduction 56.0% 

UrbFilterST Filter Strip Stormwater Treatment 22.0% 

Filter Filtering Practices 80.0% 

ImperviousDisconnection Impervious Disconnection to amended soils 15.6% 

InfiltWithSV Infiltration Practices w/ Sand, Veg. - A/B soils, no underdrain 95.0% 

Infiltration Infiltration Practices w/o Sand, Veg. - A/B soils, no underdrain 95.0% 

AdvancedGI 
Advanced Grey Infrastructure Nutrient Discovery Program 
(IDDE) 0.0% 

PermPavSVNoUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, no underdrain 85.0% 

PermPavSVUdAB Permeable Pavement w/ Sand, Veg. - A/B soils, underdrain 70.0% 

PermPavSVUdCD Permeable Pavement w/ Sand, Veg. - C/D soils, underdrain 55.0% 

PermPavNoSVNoUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, no underdrain 85.0% 

PermPavNoSVUdAB Permeable Pavement w/o Sand, Veg. - A/B soils, underdrain 70.0% 

PermPavNoSVUdCD Permeable Pavement w/o Sand, Veg. - C/D soils, underdrain 55.0% 

RR Stormwater Performance Standard-Runoff Reduction SW curve equations  

ST Stormwater Performance Standard-Stormwater Treatment SW curve equations 

ForestBufUrbanEff Urban Forest Buffer Upland Acres 50.0% 

VegOpChanNoUdAB Vegetated Open Channels - A/B soils, no underdrain 70.0% 

VegOpChanNoUdCD Vegetated Open Channels - C/D soils, no underdrain 50.0% 
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BMP Short Name BMP Full Name TSS Reduction 

WetPondWetland Wet Ponds and Wetlands 60.0% 

SepticDeCon Septic Denitrification-Conventional 0% 

SepticDeEnhance Septic Denitrification-Enhanced 0% 

septiceffenhance Septic Effluent - Enhanced 0% 

SepticPump Septic Pumping 0% 

SepticSecCon Septic Secondary Treatment Conventional 0% 

SepticSecEnhance Septic Secondary Treatment Enhanced 0% 

SepticConnect Septic Connection 0% 

Stream Restoration Stream Restoration Default Planning Rates 248 lbs/ft 

Shoreline Management Shoreline Management 164 lbs/ft 

UrbanNMMdCA Nutrient Management Maryland Commercial Applicators 0.0% 

UrbanNMMdDIY Nutrient Management Maryland Do It Yourself 0.0% 

UrbanNMPlan Nutrient Management Plan 0.0% 

UrbanNMPlanHR Nutrient Management Plan High Risk Lawn 0.0% 

UrbanNMPlanLR Nutrient Management Plan Low Risk Lawn 0.0% 

NO Floating Treatment Wetland 0% Coverage of Pond 0.0% 

FTW1 Floating Treatment Wetland 10% Coverage of Pond 2.3% 

FTW2 Floating Treatment Wetland 20% Coverage of Pond 4.7% 

FTW3 Floating Treatment Wetland 30% Coverage of Pond 7.0% 

FTW4 Floating Treatment Wetland 40% Coverage of Pond 9.2% 

FTW5 Floating Treatment Wetland 50% Coverage of Pond 11.5% 
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Appendix B 

Seneca Creek Watershed Future Implementation Project List 
 

8 Digit 
Watershed 

Name 
Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Seneca Creek 
Montgomery County 
Airpark Regional CONV 

Extended Detention 
Structure, Wet 

DA Acres 84.8 IN DESIGN 2023 

Seneca Creek 
Plumgar II Regional 
(11200) CONV 

Extended Detention 
Structure, Wet 

DA Acres 7.2 IN DESIGN 2023 

Seneca Creek 
Germantown Park 
(11178) CONV 

Retention Pond (Wet 
Pond) DA Acres 20.2 IN DESIGN 2023 

Seneca Creek Clearspring Manor CONV 
Retention Pond (Wet 
Pond) DA Acres 66.1 IN DESIGN 2023 

Seneca Creek 
Clearspring Manor 
Stream Restoration 

REST Stream Restoration Linear Feet 580.0 IN DESIGN 2022 

Seneca Creek 
Germantown Park 
Stream Restoration 

REST Stream Restoration Linear Feet 800.0 IN DESIGN 2023 

Seneca Creek 
North Creek 
Tributary Mainstem 

REST Stream Restoration Linear Feet 5,479.0 PLANNED 2026 

Seneca Creek Desmet Place Outfall REST Stream Restoration Linear Feet 500.0 PLANNED 2026 

Seneca Creek 
Germantown Park 
(10972) CONV Bioretention DA Acres 1.3 POTENTIAL 2024 

Seneca Creek 
Congregations - West 
County (3) CONV Bioretention DA Acres 4.0 POTENTIAL 2025 

Seneca Creek 
Germantown Park 
(11111) CONV Bioretention DA Acres 4.5 POTENTIAL 2025 

Seneca Creek 
Germantown Park 
(10981) CONV 

Submerged Gravel 
Wetlands 

DA Acres 4.9 POTENTIAL 2025 

Seneca Creek 
Germantown View 
(10796) CONV 

Extended Detention 
Structure, Wet 

DA Acres 22.3 POTENTIAL 2024 
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8 Digit 
Watershed 

Name 
Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Seneca Creek Watkins Mill (HOA) CONV 
Retention Pond (Wet 
Pond) DA Acres 23.9 POTENTIAL 2023 

Seneca Creek 
Pay-for-Performance 
- SWM (5) CONV 

Retention Pond (Wet 
Pond) DA Acres 193.3 POTENTIAL 2026 

Seneca Creek 
Design-Build - SWM 
(5) CONV 

Retention Pond (Wet 
Pond) DA Acres 80.0 POTENTIAL 2025 

Seneca Creek 
Design-Build - SWM 
(6) CONV 

Retention Pond (Wet 
Pond) DA Acres 20.0 POTENTIAL 2025 

Seneca Creek Seneca Park (11119) CONV 
Retention Pond (Wet 
Pond) DA Acres 18.0 POTENTIAL 2024 

Seneca Creek 
Pay-for-Performance 
- SR (4) REST Stream Restoration Linear Feet 2,200.0 POTENTIAL 2026 

Seneca Creek 
Germantown Park 
(Gunners Branch 
Local Park) SQ#1972 

CONV Bioretention DA Acres 8.5 TBD  

Seneca Creek Liberty Heights CONV Bioretention DA Acres 4.9 TBD  

Seneca Creek 
Germantown 
Recreation Center 

REST Bioretention DA Acres 5.0 TBD  

Seneca Creek 
The Willows 
(Apartments) CONV Bioretention DA Acres 5.8 TBD  

Seneca Creek 
Germantown Estates 
(McFarlin South CA) CONV Bioretention DA Acres 5.6 TBD  

Seneca Creek 
Fountain Hills Comm. 
Assoc. CONV Bioretention DA Acres 9.5 TBD  

Seneca Creek 
Milestone North 
Association Inc. CONV Bioretention DA Acres 7.8 TBD  

Seneca Creek 
The Willows 
(Apartments) CONV Bioretention DA Acres 3.4 TBD  

Seneca Creek 
Middlebrook 
Condominiums 

CONV Bioretention DA Acres 3.3 TBD  
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8 Digit 
Watershed 

Name 
Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Seneca Creek 
Village of Cloppers 
Mill (Cloppers Mill 
CA) 

CONV Bioretention DA Acres 3.1 TBD  

Seneca Creek 
Manchester Farm 
Comm. Assoc. CONV Bioretention DA Acres 5.9 TBD  

Seneca Creek 
Germantown Estates 
(HOA) CONV Bioretention DA Acres 8.6 TBD  

Seneca Creek 
Quail Valley #1 
(Montgomery West 
HOA) 

CONV Bioretention DA Acres 9.2 TBD  

Seneca Creek 
Trinity United 
Methodist Church 

CONV Bioretention DA Acres 4.3 TBD  

Seneca Creek U. S. Zen Institute CONV Bioretention DA Acres 3.5 TBD  

Seneca Creek 
Kingsview Village 
Center 

CONV Bioretention DA Acres 4.9 TBD  

Seneca Creek 
Kingsview Village 
Center 

CONV Bioretention DA Acres 5.3 TBD  

Seneca Creek 
Germantown Park 
(11156) CONV Infiltration Basin DA Acres 10.8 TBD  

Seneca Creek 
Upcounty Regional 
Services Center 

REST Micro-Bioretention DA Acres 2.7 TBD  

Seneca Creek 
Williamsburg Square 
(11099) CONV 

Submerged Gravel 
Wetlands 

DA Acres 10.7 TBD  

Seneca Creek 
Germantown Park 
(10917) CONV Bio-Swale DA Acres 1.8 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 5 

REST  DA Acres 1.3 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 12 

REST  DA Acres 1.0 TBD  
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8 Digit 
Watershed 

Name 
Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 11 

REST  DA Acres 0.6 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 8 

REST  DA Acres 1.0 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 2 

REST  DA Acres 0.7 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 4 

REST  DA Acres 1.3 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 10 

REST  DA Acres 0.4 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride 

REST  DA Acres 1.4 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 14 

REST  DA Acres 0.1 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 13 

REST  DA Acres 0.2 TBD  

Seneca Creek 
Germantown MARC 
Rail Park& Ride - 
BMP 3 

REST  DA Acres 0.7 TBD  

Seneca Creek 
Montgomery Village 
Golf Course 

CONV 
Extended Detention 
Structure, Wet 

DA Acres 70.0 TBD  

Seneca Creek 
Seneca Whetstone 
(10826) CONV 

Extended Detention 
Structure, Wet 

DA Acres 10.3 TBD  
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8 Digit 
Watershed 

Name 
Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Seneca Creek Milestone CONV 
Extended Detention 
Structure, Wet 

DA Acres 54.7 TBD  

Seneca Creek 
Montgomery Village 
Golf Course 

CONV 
Extended Detention 
Structure, Wet 

DA Acres 49.3 TBD  

Seneca Creek 
Clopper Mill CA - 
Regional CONV 

Extended Detention 
Structure, Wet 

DA Acres 377.6 TBD  

Seneca Creek 
Manchester Farm 
Comm. Assoc. CONV 

Extended Detention 
Structure, Wet 

DA Acres 80.7 TBD  

Seneca Creek 
Fountain Hills Comm. 
Assoc. CONV 

Extended Detention 
Structure, Wet 

DA Acres 113.2 TBD  

Seneca Creek 
Manchester Farm 
Comm. Assoc. CONV 

Extended Detention 
Structure, Wet 

DA Acres 80.7 TBD  

Seneca Creek 
Towns at Chestnut 
Oaks 

CONV 
Extended Detention 
Structure, Wet 

DA Acres 69.8 TBD  

Seneca Creek 
New Covenant 
Fellowship Church 

CONV 
Retention Pond (Wet 
Pond) DA Acres 11.7 TBD  

Seneca Creek Clopper Mill CA CONV 
Retention Pond (Wet 
Pond) DA Acres 12.2 TBD  

Seneca Creek Garfield Manor CONV 
Retention Pond (Wet 
Pond) DA Acres 26.1 TBD  

Seneca Creek 
Fox Chapel North 
(Fox Chapel 
Neighborhood Park) 

CONV 
Retention Pond (Wet 
Pond) DA Acres 16.1 TBD  

Seneca Creek 
Ridgeview Middle 
School CONV 

Retention Pond (Wet 
Pond) DA Acres 16.2 TBD  

Seneca Creek Clopper Mill CA CONV 
Retention Pond (Wet 
Pond) DA Acres 26.9 TBD  

Seneca Creek 
The Park at 
Kingsview Village 

CONV 
Retention Pond (Wet 
Pond) DA Acres 17.4 TBD  

Seneca Creek 
Manchester Farm 
Comm. Assoc. CONV 

Retention Pond (Wet 
Pond) DA Acres 11.3 TBD  
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Watershed 

Name 
Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Seneca Creek 
Fountain Hills Comm. 
Assoc. CONV 

Retention Pond (Wet 
Pond) DA Acres 15.7 TBD  

Seneca Creek 
Rolling Hills 
Apartments 

CONV 
Retention Pond (Wet 
Pond) DA Acres 37.3 TBD  

Seneca Creek Quail Valley (HOA) CONV 
Retention Pond (Wet 
Pond) DA Acres 30.4 TBD  

Seneca Creek 

Kingsview Village 
Apartments 
(Kingsview Local 
Park) 

CONV 
Retention Pond (Wet 
Pond) DA Acres 10.4 TBD  

Seneca Creek GSLS203_1 REST Stream Restoration Linear Feet 2,075.0 TBD  

Seneca Creek 
North Creek 
Tributary (Darlington 
Dr) 

REST Stream Restoration Linear Feet 1,264.0 TBD  

Seneca Creek 
Plum Gar Stream 
Restoration 

REST Stream Restoration Linear Feet 1,300.0 TBD  

Seneca Creek GSMS413_18 REST Stream Restoration Linear Feet 3,569.0 TBD  

Seneca Creek GSMS413_12 REST Stream Restoration Linear Feet 6,395.0 TBD  

Seneca Creek GSMS415_2 REST Stream Restoration Linear Feet 2,351.0 TBD  

Seneca Creek GSLS203_2 REST Stream Restoration Linear Feet 2,400.0 TBD  

Seneca Creek LSLS-205-RE-003 REST Stream Restoration Linear Feet 2,503.0 TBD  

Seneca Creek GSGN205_5 REST Stream Restoration Linear Feet 2,600.0 TBD  

Seneca Creek GSLS205_5 REST Stream Restoration Linear Feet 2,764.0 TBD  

Seneca Creek 
North Creek 
Tributary (Forest 
View Pl) 

REST Stream Restoration Linear Feet 700.0 TBD  
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8 Digit 
Watershed 

Name 
Site Name Construction 

Purpose MDE BMP Description Unit Treatment Status 
Projected 

Implementation 
Year 

Seneca Creek 
Germantown Park 
(10985) CONV 

Extended Detention 
Structure, Dry 

DA Acres 1.8 TBD  

Seneca Creek 
Montgomery Village 
- PEPCO (11017) CONV 

Detention Structure 
(Dry Pond) DA Acres 28.7 TBD  

Seneca Creek 
Thomas Choice 
(14225) CONV 

Detention Structure 
(Dry Pond) DA Acres 35.5 TBD  

Seneca Creek  REST Stream Restoration Linear Feet 8,496.0 
TBD - 
additional  

Seneca Creek  REST Forest Planting 
Acres 
Planted 

395.0 
TBD - 
additional  

Seneca Creek  REST 
Riparian Forest 
Planting 

Acres 
Planted 

161.4 
TBD - 
additional  

Seneca Creek  REST Tree Planting 
Trees 
Planted 

2.0 
TBD - 
additional  

Seneca Creek  REST 
Stormwater BMPs - 
RR 

DA Acres 286.8 
TBD - 
additional  

Seneca Creek  REST Stormwater BMPs - ST DA Acres 438.4 
TBD - 
additional  

Seneca Creek  CONV Stormwater BMPs - ST DA Acres 2,134.4 
TBD - 
additional  
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